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Sect.  I. 


*The  Method  of  catching  and  prefer 
ving  Insects  for  ColleElions- , 

T  N  S  E  C  I  S  in  genera]  are  known  to  moft 
.  PeoP]e»  t!le  fyftematic  diftinftions  but  to 
tew;  nor  have  we  any  Englifh  names  for  the. 
greateft  part  of  them.  The  general  denomina¬ 
tion  of  beetles,  butterflies,  moths,  flies,  bees, 
vtaips,  and  a  few  other  common  names,  are  all 
mat  our  language  fupplies.  It  would,  there- 
ore,  be  in  vain  to  enumerate  the  immenfe 

V  §enera  and  Ipecjes  to  any  perfon 

un  (killed  in  the  fcience  of  entomology:  we  may, 

8  however, 


•  \ 
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however,  give  direftions  under  general  names, 
where  to  find  and  how  to  catch  each  kind ;  and 
fuch  as  require  more  particular  information  upon 
this  fubjedt,  may  confult  an  ingenious  treatife, 
which  has  appeared  fince  the  firft  publication  of 
this,  (a)  under  the  title  of  Inftruttions  for  coh 
letting  and  preferring  Infetts ,  by  W.  Curtis  (b). 

I. The  firft  great  clafs  c ailed  beetles ( c) ,  are  fou nd 
in  and  under  the  dung  ( d)  of  animals,  efpecially 
of  cows,  horfes,  and  ftieep :  many  of  them  make 
holes  under  the  dung  three  or  four  inches  deep; 
it  will  therefore  be  neceflary  to  have  an  iron 
fpade  to  dig  them  out,  when  in  fearch  of  this 
tribe  of  infedts. 

Some  (<?)  are  found  in  rotten  and  half  decayed 

t>  o 

vrood,  and  under  the  decayed  bark  of  trees; 
on  the  carcafes  (f)  of  animals  that  have  been 
dead  four  or  five  days;  on  moift  bones  that  have 
been  gnawed  by  dogs  or  other  animals;  on 
flowers  having  a  foetid  fmeli;  and  on  feveral 

kinds 

v  * 

(a)  Gentleman’s  Magazine,  vol.  XLI.  1771,  page  6. 
It  may  be  neceifary  to  obferve,  that  the  following  chiles  and 
genera  of  infefts  are  made  after  the  Linnaean  fyltem. 

(b)  See  alfo  Chaeffer  Elementa  Entomologica;  Foriler’s 
catalogue  of  the  animals  of  North  America. 

(r)  COLE  OPT  ERA.  (d)  Scarabasus,  chafer .  D^r- 
meites,  leather-eater.  Hiller,  mimick-beetle .  Staphylinus, 
roue-beetle.  (<?)  Lucan u s,  Jlag-beetle.  Cerambyx,  capricorn - 
beetle.  Dermeites,  (/)  Hiiler,  Silpha,  carrion-beetle . 
Staphylinus, 


\ 


(g)  Byrrhus, 


kinds  of  fungous  fubftances,  particularly  the 
rotten  and  molt  (linking:  others  (g)  may  be 
found  in  a  morning  about  the  bottoms  of  per¬ 
pendicular  rocks  and  land  banks,  and  alfo  upon 
the  flowers  of  trees  and  herbaceous  plants. 

Many  kinds  (h)  may  be  caught  in  rivers, 
lakes,  and  Handing  pools,  by  means  of  a  thread 
net,  with  fmall  meflies,  on  a  round  wire  hoop, 
fixed  at  the  end  of  a  long  pole. 

In  the  middle  of  the  day,  when  the  fun  fhines 
hot,  fome  (/)  are  to  be  feen  on  plants  and  flowers, 
blighted  trees  and  fhrubs;  others  (k)  in  mold 
meadows  are  bell  difcovered  at  night,  by  the 
Alining  light  which  they  emit. 

A  great  variety  (/)  fit  fdofe  on  the  leaves  of 
plants,  particularly  of  the  burdock,  elecampane, 
coltsfoot,  dock,  thiflle,  and  the  like;  or  feed 
on  different  kinds  of  tender  herbs  (m). 

Numbers  (n)  may  be  found  in  hotifes,  dark 
cellars,  damp  pits,  caves,  and  fubterraneous 
pafiages,  or  on  umbelliferous  flowers  (<?),  on  the 

trunks 

(g)  Byrrhus,  curculio,  weevil.  Bruchus,  feed-beetle,  {b\ 
Gyrinus,  whirl-beetle .  Dytifcas,  water-beetle,  (i)  Cocci- 
nella,  lady-fly.  Bupreitis,  burn-cow.  Chryfomela,  golden - 
honey-beetle.  Cantharis,  foft-winged-beetle .  Hluter,  Jp  ring- 
beetle.  Necydalis,  clipt-winged-beetle.  (i)  Lampyris, 
glow-worm .  (/)  Caffida,  tortoife-beetie.  (m)  Meloe,  b lif¬ 

ter -beetle.  {n)  Tenebrio,  jlinking-beetk .  if)  Cerambyx, 
Ptiiius. 

B  z 


(p).Leptu.ra, 
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trunks  as  well  as  the  leaves  of  trees ;  in  timber- 
yaids,  and  in  the  holes  of  decayed  wood. 

Some  (j>)  inhabit  wild  commons,  the  margins 
of  pools,  marfhes,  and  rivulets ;  and  are  like- 
wife  feen  creeping  on  flags,  reeds,  and  all  kinds 
of  water-plants. 

Multitudes  (q)  live  under  Hones,  mofs, 
rubbifh,  and  wrecks  near  the  fliores  of  lakes 
and  rivers.  Thefe  are  found  alfo  in  bogs, 
marfhes,  moue  places,  pits,  and  holes  of  the 
earth,  on  Items  of  trees  ;  and  in  an  evening  they 

crawl  plentifully  along  path-ways  after  a  fhower 
of  rain. 

Some  (r)  may  be  discovered  in  the  hollow 
items  of  decayed  umbelliferous  plants,  t  and  on 
many  forts  of  flowers  and  fruits. 

t  11  Another  clafs  (j)  of  infers  are  found 
about  (7)  bake-houfes,  corn-mills,  in  Ships,  and 
m  all  places  where  meal  is  kept;  on  grafs  (u)9 
and  all  kinds  of  field  herbage.  Some  (v)  of 

thefe  frequent  rivers,  lakes,  and  ftandino-. 
pools.  G 

HI*  Stittei  hiCi.  and  motns  make  another  great 

(/>)  Leptura,  nvood-beetle.  Cicindela,  glojjy-beetle.  (q)  Ca- 
labus,  grouna-beetle .  (r)  Forficula,  earwig. 

p)  HEMIPTER  A.  (/)  Blatta,  cock-roach.  («)  Man¬ 
tis,  camel-cricket.  Gryllus,  locujl.  Fulgora,  cicada,  fiea- 
locujt.  Cimex,  bug.  {v)  Noione&a,  boat-fly .  .  Nepa, 
water -fiorpion . 


divifion 
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diviflonyte;).  In  the  day  when  the  funis  warm, 
butterflies  (x)  are  feen  on  many  forts  of  trees] 
ih rubs,  plants,  and  flowers.  Moths  (y)  may  be 
feen  in  the  day  time,  fitting  on  walls,  pales, 
trunks  of  trees,  infhades,  out-houfes,  dry  holes, 
and  crevices ;  on  fine  evenings  they  fly  plenti¬ 
fully  about  the  places  they  inhabit  in  the  day¬ 
time:  fome  (z)  are  feen  flying  in  the  day  time 
over  the  flowers  of  honey-fuckles  and  other 
plants  with  tubular  flowers.  Infefls  of  this 
ipecies  feldom  fit  to  feed,  but  continue  vibrat- 

ing  on  tne  wing,  while  they  thruft  the  tongue  or 
probofcis  into  the  flower.  " 

IVB  Infects  or  this  clafs  (a)  are  found  in 
woods  (b),  hedges,  meadows,  fand-banks,  walls, 
pales,  fruits,  ana  umbelliferous  flowers  •,  fome  (c) 
fly  about  lakes  and  rivers  in  the  day. 

v  .  1  fe  fifth  ai virion  yd)  including  wafps  (e)y 
bees  (/),  &c.  may  be  feen  about  hedges  (jr)y 
flirubs,  flowers,  and  fruits.  Wafps  and  bees 
are  the  only  winged  infe&s  that  have  any  great 

degree 

LEPIDOPTERA.  (»)  Fapilio,  butterfiy.  (y) 
Phalama,  moth,  (z)  Sphinx,  hanvk-moth. 

{a)  NEUROPTERA.  (6)  Myrmeleon,  hemerobius 

parl-Jly.  Raphidia,  camel  fly.  (,)  Libel! da,  dragon-fly. 
Ephemera,  may -fly.  Phryganea,  fpringfly. 

(d)  HYMENOPl  ERA.  (e)  Vefpa,  waflp.  (f\ 

•Apis,  bee.  (g)  Tenth  redo,  fa<wfly.  Sirex,  tailed-wafp . 

Ichneumon,  ichneumon  fly.  Sphex,  ichneumon-wa/p.  Vefpa, 
Apis.  1 


(h)  Mutilla, 
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degree  or  poiion  in  them,  they  fhould  therefore 
be  taken  with  a  pair  of  forceps,  and  handled 
cautioufly  on  account  or  their  flings,  which  are 
dangerous.  Some  (h)  of  this  divifion  have 
flings,  but  no  poifon,  and  are  to  be  found  on  the 
flowers  of  umbelliferous  plants,  when  the  fun 
fhines  hot  in 'the  middle  of  the  day,  at  which 
time  others  (/)  are  feen  on  fand-banks,  walls, 
and  pales. 

VI.  Flies  of  various  kinds  conflitute  the  next 
clafs  (k) ;  they  fly  about  the  tops  of  trees  (/), 
little  hills,  horfes,  cows,  fheep,  ditches,  dung¬ 
hills,  and  every  offenfive  objebl.  Some  [m)  are 
found  on  all  forts  of  flowers,  particularly  thofe 
of  a  foetid  fmell.  Many  (»)  of  thefe  are  moft 
eafily  taken  when  they  begin  to  feed ;  for  in  the 
middle  of  the  day  they  are  lo  quick  and  adtive, 
that  it  is  almofl  impoffible  to  catch  them. 

Vil.  The  lafi  great  divifion  (<?)  contains 
fcorpions,  fpiders,  crabs,  lobflers,  & ?c.  It  is 
neceffary  only  to  obferve  here,  that  all  kinds  of 
infects  having  no  wings  may  be  preferved  in 
fpirits,  brandy  or  rum,  except  crabs,  lobflers, 

i 

(/6)  Mutilla,  naked-bet*  (/)  Chryfis. 

(.v)  D I  PI  ERA.  (/)  Oeftrus,  gad-fly.  Mufca,  fly  l 
Tabanus,  whame.  Hippobofca,  bor/e-fly.  (m)  Tipula. 
Conops.  Afilus,  f wafp-fy .  («)  Bombylius,  flower- 
breeze. 

{o)  AFTER  A. 


and 
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and  the  like,  which  may  conveniently  be  prefer-? 
ved  dry. 

I.  The  firft  clafs  of  infefls,  confifeing  of 
beetles  (coleoptera)  are  hard  winged.  Many 
kinds  fly  about  in  the  day,  others  in  the  evenings 
fouie  at  night  only.  They  may  be  caught  with 
a  gauze  net,  or  a  pair  of  forceps  covered  with 
gauze.  When  they  are  taken,  flick  a  pin  thro* 
the  middle  of  one  of  the  hard  wings,  and  pafs  it 
through  the  body,  as  in  plate,  fig.  i.  They 
may  be  killed  inftantly,  by  immerfion  in  hot 
water,  as  well  as  in  fpirit  of  wine;  then  flick 
them  on  a  piece  of  cork,  and  afterwards  care¬ 
fully  place  their  legs  in  a  creeping  pofition,  and 
let  them  continue  expofed  to  the  air  until  -all  the 
moiflure  is  evaporated  from  their  bodies.  Beetles 
may  alfo  be  preferved  in  fpirit  of  wine,  brandy, 
or  rum,  clofely  corked  up. 

II.  Infedls  of  the  fecond  clafs  (hemiptera) 
may  be  killed  in  the  fame  manner  as  beetles,  and 
likewife  by  means  of  a  drop  of  the  etherial  oil  of 
turpentine  applied  to  the  head. 

III.  The  divinon  of  butterflies  and  moths 
(lepidoptera)  as  well  as  all  flies  with  thin  mem¬ 
branaceous  wings,  fhould  be  catched  with  a  gauze 
net,  or  a  pair  of  gauze  forceps :  when  taken  in 
the  forceps,  run  a  pin  through  the  thorax  or 
fhoulders,  between  the  forewings,  as  in  plate, 
fig.  3.  After  this  is  done,  take  the  pin  by  the 
head,  ai}d  remove  the  forceps,  and  with  the 

other 
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other  hand,  pinch  the  breaft  of  the  infed,  and  it 
will  immediately  die:  the  wings  of  butterflies 
fhould  be  expanded,  and  keptfo,  by  the  preffure 
oi  fmall  flips  of  paper,  for  a  day  or  two.  Moths 
expand  their  wings  when  at  reft,  and  they  will 
naturally  take  that  pofition. 

The  beft  method  of  having  the  moft  perfed 
butterflies  is  to  find  out,  if  poffible,  the  larva  or 
caterpillar  of  each,  by  examining  the  plants. 
In  rubs,  or  trees  they  ufually  feed  upon,  or  by 
beating  the  flirubs  and  trees  with  long  poles 
and  thereby  ihaking  the  caterpillars  into  a  flieet 
iprea...  underneath  to  receive  them;  to  put  them 
into  boxes  covered  with  thin  canvas,  gauze,  or 
cat-gut,  and  to  feed  them  with  the  frefh  leaves 
of  the  tree  or  herb,  on  which  they  are  found  ; 
when  they  are  full  grown,  they  will  go  into  the 
P«pa,  or  chryfalis  ftate,  and  require  then  no 
other  care,  till  they  come  out  aperfed  butterfly 
at  which  time  they  may  be  killed,  as  before 
direded.  Sometimes  thefe  infeds  may  be  found 

Hanging  to  walls,  pales,  and  branches  of  trees  • 
m  the  chryfalis  ftate. 


'  ns  rniS}lt  bkewife  be  procured  more  per- 
met,  by  colleding  the  caterpillars,  and  breeding 
them  in  the  fame  manner  as  butterflies.  As 
the  larvae  or  caterpillars  cannot  be  preferred  dry 
nor  Very  well  kept  in  fpirit,  it  would  be  fatis- 
.  adory  it  exad  drawings  could  be  made  of  them 

v.rii.e  they  are  alive  and  perfed.  *  It  may  be 

neceftarv 
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ileceflary  to  obferve,  that  in  breeding  thefe 
kind8  of  infeds,  fome  earth  lhould  be  put  into 
the  boxes,  as  likewife  fome  rotten  wood  in  the 
corners ;  becaufe,  when  the  caterpillars  change 

int0  pupa,  or  chryfalis  date,  fome  go  into 
the  ear th,  and  continue  under  ground  for  many 
months  before  they  come  out  into  the  moth 
date;  and  fome  cover  themfelves  with  a  hart! 
map  made  up  of  fmail  pieces  of  rotten  wood. 
Hence  alfo,  as  many  go  into  the  earth,  valuable 
infects  may  fometimes  be  found  by  digging  after 
them  a  foot  deep,  about  the  roots  of°trees, 
flirubs,  and  plants. 

IV.  The  four tn  clafs  of  inieds  (neuroptera) 
may  be  killed  with  fpirit,  or  with  a  drop  of 
mtherial  oil  of  turpentine. 

V.  Imeds  of  the  next  clafs  (hymenoptera) 
are  bed  killed  by  oil  of  turpentine  alfo.  A  pin 
may  be  run  through  one  of  their  wing- fhells  and 
body,  as  reprefented  in  plate,  fig.  2. 

VI.  Thofeof  the  fixth  clafs  (diptera)  may  be 
«  killed  with  fpirit  of  wine. 

VIL  The  laft  divifion  (aptera)  in  general  are 
fubje&s  which  lhould  be  kept  in  fpirit. 

When  in  fearch  of  infeds,  we  lhould  have  a 
box  fuitable  to  carry  in  the  pocket,  lined  with 
cork  at  the  bottom  and  top  to  flick  them  upon, 
until  they  are  brought  home.  If  this  box  be 
ftrongly  impregnated  with  camphor,  the  infeds 
ioon  become  ftupefied,  and  are  thereby  prevented 

£  from 
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from  fluttering  and  injuring  their  plumage, 
Befides  a  gauze  forceps,  the  collector  fliould 
have  a  large  mufcheto  gauze  net,  made  in  the 
fhape  of  a  bat  fowling-net,  and  alfo  a  pin- 
cufliipn  with  three  or  four  different  fizes  of  pins, 
to  fuit  the  different  fizes  of  infects. 

In  hot  climates,  infects  of  every  kind,  but 
particularly  the  larger,  are  liable  to  be  eaten  by 
ants  and  other  fmall  infedts,  efpecially  before 
they  ar£ perfedtly  dry:  to  avoid  this,  the  piece 
of  cork  on  which  our  infects  are  ftuck  in  order 
to  be  dried,  fliould  be  fufpended  from  the  del¬ 
ing  of  a  room,  by  means  of  a  (lender  (bring  or 
thread;  befmear  this  thread  with  bird-lime,  or 
forne-  adhefive  fubftance,  to  intercept  the  rapa¬ 
cious  vermin  of  thefe  climes  in  their  paffage 
along  the  thread. 

After  our  infects  are  properly  dried,  they  may 
be  placed  in  the  cabinet  or  boxes  where  they  are 
to  remain :  thefe  boxes  fhould  be  kept  dry,  and 
alfo  made  to  jfhut  very  clofe  to  prevent  fmall  in¬ 
fects  from  deftroying  them ;  the  bottoms  of  the 
boxes  fliould  be  covered  .with  pitch,  or  green 
wax,  ever  which  paper  may  be  laid ;  or,  which  is 
better,  lined  with  cork,  well  impregnated  with 
a  folution  of  a  quarter  of  an  ounce  of  corrofive 
fublimate  mercury,  in  half  that  quantity  of  sethe- 
rial  oil  of  turpentine,  and  a  pint  of  the  campho¬ 
rated  fpirit  of  wine, 
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The  fined  collections  have  been  ruined  by 
imall  infects,  and  it  is  impoffible  to  have  our 
cabinets  too  fee  tire.  Such  infeeds  ‘as  are  thus 
attacked  may  be  immerfed  in  fpirit  of  wine,  with¬ 
out  injuring  their  fine  plumage  or  colours:,  and 
afterwards  lei  them  be  ipnnkded  about  their 
bodies  and  rnfertions  of  the  wings  with' the  folia¬ 
tion  above-mentioned.  We  may  diffolve  a 
much  larger  proportion  of  fublimate  rqercury, 
by  means  of  a  Saturated  folution  of  crude  fal 
.ammoniac  in  water :  I  find  that  an  ounce  of  the 
ial  ammoniac  folution  will  diffolve  twenty 
fcruples  of  the  fublimate. 

Thefe  obfervations  and  di regions  refpeftino- 
infeeds,  may,  perhaps,  be  the  means  of  exciting 
the  curiofity  of  fome,  whofe  enquiries  after  this 
part  of  natural  hiftory  will  be  amply  cornpen- 
fated  by  the  frequent  opportunities  of  enlarging 
their  knowledge,  as  there  is  fcarce  any  part  of  the 
furface  of  this  globe,  fcarce  a  tree,  a  fhrub,  or  a 
plant,  an  animal  either  living  or  dead,  or  even 
the  excrements  of  animals,  on  which  fome  kind 
of  infeed  does  not  depend  for  its  fubfiftance  and 
propagation.  An  inquifitive  traveller,  as  well 
as  every  other  perfon,  has  it  more  cr  lefs  in  his 
power  to  add  to  the  common  flock  of  knowledge, 
with  very  little  expence  either  of  time  or  labour. 


C  % 
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Sect.  II. 

Method  of  preferving  Birds  and 

other  Animals. 

* 

THE  general  increafe  of  knowledge  of  late 
in  natural  hifcory,  from  the  attention  of 
individuals  to  various  branches  of  it,  mud  af¬ 
ford  no  fmall  degree  of  pleasure  to  the  fenfible 
pait  of  mankind.  Whilft  fuch  different  re-, 
Marches  have  given  entertainment  to  different 
tiifpontions,  enlarged  the  mind,  and  engaged 
anQ  Giverted  it  from  unprofitable  or  d an tterou s 
purfuits,  they  have  occaiionally  given  rife  to  the 
moft  ufeful  improvements  in  every  department 
of  life,  and  afforded  means  of  joining  utility 
with  elegance. 

To  promote  thefe  purpofes  more  effectually, 

'  general  knowledge  of  a  good  antifeptic 
foi  animal  iubftances  has  been  much  enquired 
aiiCi.  Owing  to  a  want  oi  this,  many  curious 
animals,  and  birds  particularly,  come  to  our 
hands  in  a  very  imperfect  ftate :  fome  from  fo¬ 
reign  parts  entirely  mifcarry,  and  others  of  the 
tmeft  plumage  are  devoured  by  infefts. 


Many 
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Many  fubjecls  I  have  prepared  myfelf  with 
fuccefs ;  but  fmce  the  fird  infertion  of  this  account 
in  the  Gentleman’s  Magazine  %  the  methods 
ufed  by  the  ingenious  captain  Davis,  and  T.  S, 
Kuckahn,  have  been  publifhed  in  the  Philofo- 
phicai  Tranfadtions  +,  of  which  I  fhall  alfo  avail 
myfelf. 

The  former  diredts  birds  in  perfedt  plumage* 
44  to  be  opened  from  the  upper  part  of  the 
“  bread,  to  the  vent,  with  a  lharp  knife  or 
“  pair  of  fciffars,  the  feathers  of  the  bread  and 
“  belly  being  fird  carefully  laid  afxde  by  the  fin- 
“  gers,  fo  as  not  to  hinder  the  fkin  being  eafily 
44  come  at.  The  fkin  mud  then  be  carefully 
“  loofened  from  all  the  flefhy  parts  of  the  bread, 
“  body,  thighs,  and  wings ;  after  this,  cut  off 
“  all  the  fledi  from  thofe  parts,  and  take  out 
alfo  the  entrails  and  all  the  infide  :  then,  hav- 
ing  got  a  compofition  of  burnt  alum,  cam- 
“  phor,  and  cinnamon,  of  each  an  equal  quan- 
4£  tity,  well  powdered  and  mixt  together,  drew 
£C  fome  of  this  powder  lightly  over  the  whole 
*4  carcafe;  but  fait  is  by  no  means  to  be  ufed 
cc  with  this  compofition,  as  it  always  will  drop 
and  nady  the  plumage  in  rnoid  weather;  pour 
alfo  into  the  body  a  fmall  quantity  of  camphor 

*  Vol,  XL,  1770,  page  293. 

f  Vol.  IX.  anno  1770,  page  184,  and  302,  From  the 
fpecimens  both  thefe  methods  appear  to  fucceed. 

diffolved 
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~  diffolved  in  redlified  fpirits  of  wine;  after 
“  that,  fill  up  the  cavity  with  fine  cotton,  or 
“  any  foft  woolly  fubftance,  pouring  feme  of 
“  the  aforefaid  fpirits  into  the  cotton  or  fluffing. 

Open  next  the  mouth,  and  with  a  pair  of  fcifi 
“  fars  take  away  the  tongue,  the  roof  of  the 
“  eyes,  brains,  and  infide  of  the  head  *; 

“  fill  that  alfo  with  the  fame  compofition ;  and 
“  having  procured  eyes  as  near  the  natural  ones 
“  33  Poffible,  put  them  into  the  Pockets  by  means 
of  a  frnall  pair  of  nippers  introduced  at  the 
mouth.  The  eyes  will  be  bell  made  by  letting 
fall  feme  drops  of  black  fealing  wax  on  a  card 
of  the  fize  of  the  natural  ones  f.;  the  card 
mull  be  cut  fomething  larger  than  the  wax, 

“  t0  prevent  their  falling  out  of  the  head.  Fill 
tne  head  qu;  _e  full  with  cotton,  pouring  fome 
“  of  the  Spirits  down  the  throat,  with  fome  of 
the  powder;  a  frnall  piece  of  brafs  wire,  that 
“  !ias  been  heated  in  the  fire  to  make  it  pliable, 

“  may  be  put  down  the  throat,  being  gaffed 

Kuckahn  direfistlie  neck  to  be  pulled  within  the  ikin 
fill  the  back  of  the  (hull  is  drawn  in  fight,  out  of  which  a 
fmab  piece  is  .  to  be  cut,  and  the  brains  extracted ;  the 
cavity  of  the  feull  is  then  to  be  moillened  with  the  varnifh 
fprinkled  with  the  powder,  and  filled  up  with  cotton,  fcfr! 

•ami  tnen  the  ikm  may  be  drawn  back  to  its  proper 
place,  r  r 

.  +  To  anfwer  tMs  PurPofe-  beads  may  be  conveniently 
introduced,  by  means  of  a  needle  and  thread,  paffing  the 
needle  through  the  mouth;  and  out  at  the  eye. 

“  through 
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u  through  one  of  the  nodrils,  and  fadenecb  to 
44  the  bread-bone,  to  place  the  head  in  any  atti- 
44  tude  you  choofe ;  next  fillup  the  body,  where 
44  the  flefh  has  been  taken  away,  with  cotton 
44  and  your  compofition;  and,  having  a  fine 
44  needle  and  filk,  few  tip  the  (kin,  beginning 
44  at  the  bread,  obferving,  as  you  approach  to- 
44  wards  the  vent,  to  fluff  the  fkin  as  tight  as  it 
44  will  bear.  This  will  be  eafied  accomplifhed 
44  by  means  of  a  final!  piece  of  flick  or  ivory, 
44  like  a  fkewer,  till  the  whole  is  done:  then  lay 
44  your  feathers  of  the  bread  and  belly  in  their 
44  proper  order,  and  your  bird  will  be  com- 
44  pleated.  If  you  would  chufe  to  put  it  into  an 
44  attitude,  by  introducing  a  fmall  piece  of  the 
44  wire  above-mentioned  through  the  foie  of 
44  each  foot  up  the  leg,  and  into  the  pinion  of 
44  each  wing,  it  may  be  difpofed  of  as  you 
44  pleafe.” 

Indead  of  ufing  the  folution  of  camphor  in 
fpirit  of  wine,  Kuckahn  recommends  &  liquid 
varnifh,  made  of  two  pounds  of  common  or  raw 
turpentine,  one  pound  of  camphor,  and  one 
pound  of  fpirit  of  turpentine.  The  camphor  is 
to  be  broke  into  very  final!  pieces,  and  the  whole 
is  to  be  put  into  a  glafs  veffel,  open  at  top,  which 
is  to  be  placed  in  a  fand  heat,  till  the  ingredients 
are  perfectly  difiolved  *. 

Fop 

*-  The  folution  of  corrofive  fublimate,  Se£L  I.  page  3, 

woulil 
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For  the  dry  compound  of  cinnamon,  burflfi 

alum,  and  camphor,  direded  in  the  foregoing 

method,  he  fubftitutes  the  two  following  com- 
pofitions. 


Corrofive  fublimate,  — * 
Saltpetre  prepared  or  burnt, 

Alum  burnt,  _  _ 

Flowers  of  fulphur,  _ _ 

Mufk  *,  _ .  _ 

Black  pepper,-  - _  _ 

Tobacco  ground  coarfe. 


1 

1 


41b, 
rib. 
rib. 
4-lb. 
rib. 
lb, 
lb. 


Mix  the  whole  together,  and  keep  it  in  a  glafs 

veil'd  hopped  clofe.  Some  of  this  is  to  be 

ftrewed  upon  the  infide  of  the  fkin  and  cavity  of 

the  head,  after  they  have  been  waihed  with  the 
varnilh. 


The  other  dry  compofition  is  made  of  equal 
quantities  of  tanfy,  wormwood,  hops,  and  to¬ 
bacco,  which  are  to  be  cut  fmall  and  mixed  to¬ 
gether;  with  this  the  cavities  of  the  craw  and 
body  are  to  be  fluffed.  He  likewife  direds  an 
artificial  bread  to  be  made  of  foft  wood,  and 


would  probably  prove  more  effeaual  againft  infe&s  than  this 
varnifh,  or  the  camphorated  fpirit. 

P®  mufk  renders  this  compofition  very  expenftve,  for 
Which  the  fame  quantity  of  camphor  might  be  fubftituted 
with  real  advantage. 


fitted 


/ 
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fitted  to  the  proper  place,  after  being  moiftened 
with  the  varnifh  *. 

When  thefe  antifeptic  powders  before  men¬ 
tioned  cannot  be  had,  tobacco  fand  mixed  with 
a  fmall  proportion  of  alum,  black  pepper,  and 
camphor  may  be  fubftituted.  If  the  fublimate 
folutlon  (Seed.  II.  page  16.)  can  be  procured,  the 
abdomen  and  throat  of  the  animal  may  be  firft 
waihed  with  it,  and  the  tobacco,  oakum,  or  tow, 
fteeped  alfo  in  the  fame  liquor. 

Small  birds  are  well  preferved  in  brandy. 


ruin,  arrack,  or  firft  runnings,  the  fineft  plumage 


not  being  injured  by  fpirits. 


Large  fea-fowl  have  thick,  ftrong  fkins,  and 
fuch  may  be  Ikinned  *,  the  tail,  claws,  head,  and 
feet  are  carefully  to  be  preferved,  and  the  plumage 


ftained  as  little  as  poffible  with  blood.  The  in- 


fide  of  the  fkin  may  be  moiftened  with  the  fub¬ 
limate  folution,  and  then  fluffed  with  oakum. 


V  I  ~  '  ’ 

tow,  or  tobacco  fteeped  in  the  fame,  and  after¬ 
wards  dried  in  an  oven,  not  heated  fufficiently  to 


white  putty,  which,  when  dry,  may  be  painted 


*  I  am  informed  that  both  Leman’s  and  Grace’s  curious 
collections  were  preferved  with  cork  breaks.  I  have  found 
that  this  gives  the  fubjefts  a  plumpnefs,  which  cannot  be 
equalled  by  tow,  or  any  fluffing;  though  it  mull  be  admitted. 


that  the  fpecirnen  exhibited  before  the  Royal  Society  by 


captain  Davis,  can  be  exceeded  by  nothing  but  life 

itfelf. 


D 
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to  refemble  the  natural  eyes.  cc  Baking  is  not 
“  only  ufeful  in  frefh  prefervations,  but  will  alfo 
“  be  of  very  great  fervice  to  old  ones,  deflroy- 
“  ing  the  eggs  of  infedts  ;  and  it  fhould  be  a 
t£  conflant  practice  once  in  two  or  three  years, 

“  to  bake  them  over  again,  and  to  have  the 
t£  cafes  frefh  walked  with  camphorated  fpirit, 

«  or  the  fublimate  folution,  which  would  not 
<c  only  preferve  colledtions  from  decay  much 
<c  longer,  but  alfo  keep  them  fweet  *” 

When  the  fubjedt  is  to  be  kept  feme  time  in 
k  hot  climate,  it  fhould  be  fecured  in  a  box  filled 
with  tow,  oakum,  or  tobacco,  well  fprinkled 
with  the  fublimate  folution.  The  fame  prepa¬ 
rations  and  precautions  already  defcribed,  are 
equally  applicable  to  quadrupeds  in  general. 

Small  quadrupeds,  all  kinds  of  reptiles,  as 
flakes,  lizards,  and  frogs  •,  fifh  of  all  forts,  and 
fmall  tortoifes,  with  fea  eggs  f ,  and  fea  ftars,  may 
be  put  into  brandy,  rum,  arrack,  or  firfl  run-, 
nings,  with  a  little  alum  in  it. 

Shells  conftitute  an  extenfive  part  of  natural 
hiflory,  and  may  be  colledled  in  great  plenty  and 
variety  on  the  fhores  of  moil  ifiands  and  conti¬ 
nents.  Thofe  which  are  found  with  the  fifh  in 

*  See  Philofophical  Tranfacfions,  vol.  LX.  page  319. 
f  The  echini,  or  fea  eggs,  may  alfo  be  dried;  but  they 
are  then  fo  liable  to  be  broken,  that  the  fafeli  method  is  to 
preferve  them  in  fpirit. 

them, 
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them*  are  the  moft  valuable  for  the  brighthefs 
of  colour,  and  fmootlmefs  of  furface,  as  they 
lofe  that  beauty  and  poliih,  when  they  have  been 
long  expofed  to  the  fun*  In  bivalves,  or  thofe 
having  double  fheils,  as  cockles,  oyfters*  hh 
both  the  fheils  fliould  always  be  collected,  It 
is  fufticient  in  packing  up  fheils,  to  prevent 
their  rubbing  againft  each  other  by  means  of 
paper,  mofs,  fand,  &e.  fame  of  the  Abell  fifli 
may  be  preferved  in  fpirits,  as  this  might  prove 
ah  ufeful  addition  to  the  knowledge  of  this  de¬ 
partment  of  natural  hiftory. 

The  nefts  and  eggs  of  birds,  would  likewife 
contribute  to  increafe  the  knowledge  of  natural 
hiftory,  and  prove  alfo  highly  ornamental  amongft 
tolledtions  in  that  branch  of  zoology, 


C  2' 
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Sec  ah 


Sect.  III. 


Directions  for  bringing  over  Seed^ 
and  Plants  from  diftant  Coun¬ 
tries . 


VERY  part  of  the  world  has  Its  peculiar 


produdions,  and  in  no  objeds  of  natural 
hiftory  is  the  variety  more  entertaining,  than  in 
the  vegetable  kingdom.  The  gardens  of  the 
curious  have  already  been  enriched  with  many 
valuable  acquifitions  from  difiant  countries  ^  but 
many  attempts  alfo  to  introduce  feveral  other 
plants  equally  rare,  have  been  unfuccefsfully 
made,  owing  to  the  bad  hate  of  the  feeds  or 
plants  when  firft  procured,  or  the  method  of 
difpofmg  of  them  during  long  voyages,  and  the 
accidents  which  the  utmoft  precaution  cannot 
prevent.  The  ingenious  J..  Ellis,  Efq;  has  fa¬ 
voured  the  world  with  the  molt  j  udicious  obfer- 
vations  on  the  prefent  fubjed,  which  may  foort 
prove  the  means  of  many  ufeful  additions  in 
horticulture  to  this  kingdom.  Ele  direds  found 
ripe  feeds  to  be  chofen,  which  have  been  col¬ 
lided  in  dry  weather,  and  kept  dry  without 


expofing. 


expofing  them  to  funfhine  ;  and  internally -thej 
ihould  be  plump,  white,  and  moifh 
a*  They  may  be  preferved  by  rolling  each  in  a 
coat  of  yellow  bees  wax,  about  half  an  inch 
thick ;  and  afterwards  a  number  of  thefe  thus 
prepared,  may  be  put  into  a  chip  box,  which  is 
to  be  filled  with  melted  bees  wax,  not  made  too 
hot  * :  the  outfide  of  the  box  may  then  be  wafhed 
with  the  fublimate  folution,  (Seel,  II.  page  1 6.) 
and  kept  during  the  paffage  in  a  cool  airy 
place.  In  this  manner  tea  feeds,  the  Hones  of 
mangoes,  and  ail  hard  nuts  and  leguminous  feeds 
in  general,  may  be  prepared, 
b*  Inftead  of  putting  fmall  feeds  in  bees  wax*, 
they  may  be  inclofed  in  paper  or  cotton  which 
has  been  firfi:  fteeped  in  melted  bees  wax,  and 
then  placed  in  layers  in  a  chip  box,  which  is  to 
be  filled  as  before  with  melted  bees  wax.  Pulpy 

Inftead  of  melted  bees  wax,  plafler  of  Paris,  mixed 
with  water,  (Se&.  VII.)  and  poured  upon  the  nuts,  feeds, 
tffc.  may  be  fubfti tilted.  I  fhall  not  lay  much  flrefs  at  pr&- 
fent  upon  this  method,  becaufe  I  never  knew  it  tried;  but 
from  analogy  it  appears  to  me  preferable  to  any  other  for 
preferving  fuch  fubftances  in  a  date  ft  for  vegetation.  The 
coat  formed  by  plader  of  Paris  excludes  air  and  moifture; 
and  at  the  fame  time  is  fufficiently  porous  to  abforb  th# 
exhalation  from  the  vegetable  included.  Another  advan¬ 
tage  is,  that  it  may  be  applied  cold.  It  alfo  remains  of  the 
fame  confidence  in  all  climates,  and  under  all  degrees  of 

beat  of  the  air .  I  would  therefore  recommend  a  trial  of  this 
cheap  body. 

feeds3 
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feeds,  as  thofe  of  ftrawberries,  mulberries,  arfjtf* 
tufes,  £s?r.  may  be  fqueezed  together  and  dried* 
and  then  put  into  the  cerate  paper  or  cotton 
above-mentioned* 

c.  The  final!  feeds  well  dried  may  be  mixed  with 
dry  fand,  put  into  the  cerate  paper  or  cotton* 
and  packed  in  glafs  bottles,  which  may  be 
covered  with  a  bladder  or  leather.  Thefe  bottles 
may  be  put  into  a  keg,  box,  or  any  other  veil'd, 
filled  with  four  parts  of  common  fait,  two  of 
faltpetre,  and  one  part  of  fal  armoniac,  in  order 
to  keep  the  feeds  cool,  and  preferve  their  vege¬ 
tative  power. 

d.  Seeds  and  nuts  in  their  pods,  may  be  put* 
with  alternate  layers  ot  filk  paper,  into  half- 
pound  canifters  with  double  rim  covers,  madd 
of  tin  and  tutenague,  and  lined  with  the  fame 
paper :  thefe  fhould  be  well  covered  with  paper 
at  the  top,  and  kept  in  an  airy  cool  place. 

e.  The  feeds  well  dried  may  be  put  into  a  box, 
not  made  too  clofe,  upon  alternate  layers  of 
mofs,  in  fuch  a  manner  as  to  admit  the  feeds  to 
vegetate,  or  ilioot  their  fmall  tendnls  into  the 
mofs.  In  the  voyage,  the  box  may  be  hung  up 
at  the  roof  of  the  cabin-,  and  when  arrived  here, 
the  feeds  fhould  be  put  into  pots  of  mold,  with 
a  little  of  the  mofs  alfo  about  them,  on  which 
they  had  lam. 

Seeds  preferved  after  this  manner,  and  alfo 

in  the  preceding  ( d),  which  are  procured  in  the 

Eaft 
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Eaft  Indies,  may  be  examined  when  the  fhip 
arrives  at  St.  Helena;  and  feme  of  them  which 
appear  in  a  flate  of  vegetation,  jQhould  be  fown 
in  cafes  or  tubs  of  earth  kept  as  fecure  as  poffible 
from  fea  water;  fome  holes  fhould  be  cut  in  thefe 
cafes  or  tubs,  and  covered  with  bail-mats  or  fail- 
cloth,  which  will  admit  fufficient  air. 

More  of  the  fame  feeds  may  be  alfo  fowri. 
after  the  fhip  has  pafled  the  tropic  of  Cancer* 
near  the  latitude  of  thirty  degrees  north.  Plants 
or  fhrubs  that  are  to  be  tranfported,  muft  be 
taken  out  of  the  ground  with  a  quantity  of  the 
foil  covering  the  roots,  which  fhould  be  wrap¬ 
ped  in  wet  mofs,  and  furrounded  with  a  bail- 
mat,  or  dry  plantain  leaves,  and  put  into  the 
Cafes  or  tubs,  with  the  precautions  above-men¬ 
tioned. 

When  the  naturalift  is  in  fearch  of  vegetable 
^produ&ions,  different  foils  and  fituations  fhould 
be  examined;  as  the  fea,  and  it’s  fhore,  deep 
running  waters,  dikes,  marfhes,  moors,  moun¬ 
tains,  cultivated  and  barren  fields,  woods,  rocks, 
'&c.  afford  each  their  peculiar  plahts;  aM 
Wherever  any  are  colle&M,  the  particular  foil 
and  fituation  fhould  be  remarked.  Sometimes 
ft  may  prove  inconvenient  to  convey  the  plants 
which  may  be  difcoyered,  when  it  would  not  be 
fo  to  fend  them  dried  in  the  form  of  a  hortus- 
ficcus.  To  do  this  in  the  beft  manner,  and  to 
make  their  ilalks,  leaves,  c.  lie  fiat  and  fmooth. 
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they  mull  be  expofed  betwixt  papefs  to  a  free 
dry  air,  with  confiderable  preilure  upon  them. 
The  leaves  and  flowers  fliould  be  carefully  ex¬ 
panded,  for  on  this  the  beauty  and  value  of  the 
fpecimen  greatly  depends.  Thofe  plants  fliould 
alfo  be  gathered  on  a  dry  day,  while  they  are  in 
full  bloom,  and  all  their  parts  perfed  and  entire. 
When  perfe&ly  dry,  they  may  be  kept  either 
loofe  in  quires  of  paper,  or  fattened  into  a  book, 
with  glew  made  of  fine  ifinglafs  diflfolved  in  boil¬ 
ing  water.  Particular  care  is  to  be  taken  to 
avoid  any  injuries  from  moifture,  or  infeds;  to 
prevent  any  accident  from  the  latter,  let  the 
paper  and  {talks  of  the  plants  be  fprinkled  with 
the  fublimate  folution.  (Sed.  II.  page  16.) 

.  The  impreffions  of  plants  well  taken  off  upon 
paper,  look  very  little  inferior  to  the  belt  draw¬ 
ings,  and  may  be  done  with  very  little  trouble. 
For  this  purpofe,  feme  printer’s  ink  *,  and  a  pair 
of  printer’s  boffes,  fueh  as  are  ufed  for  laying 
the  ink  on  types,  are  neceflfary.  After  rubbing 
thefe  boITes  with  a  little  of  the  ink,  lay  the  plant 
betwixt  them,  and  prefs  it  fo  as  to  give  it  fuffi- 
cient  colour  •,  then  take  the  plant  and  lay  it  care¬ 
fully  on  a  flieet  of  paper,  and  prefs  it  with  the 
hand,  to  give  the  impreffion  of  the  plant  to  the 
paper,  which  may  be  afterwards  coloured  accord- 

*  Where  this  cannot  be  procured,  ivory,  or  lamp  black, 
ground  with  boiled  linfeedoil,  may  be  fublfituted. 
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ing  to  nature  ;  a  piece  of-  blotting  paper 
:may  be  placed  betwixt  the  plant  and  the  hand, 
to  prevent  the  latter  from  being  dirtied  by  the 
ink. 

But  the  moft  effectual  method  of  fend¬ 
ing  a  branch  of  any  plant  with  the  flowers, 
and  parts  of  frudtifi cation  entire  and  perfed, 
is  to  put  them  in  bottles  of  brandy,  rum,  or 
arrack. 

Corals,  corallines,  fponges,  inhabitants 
or  the  fea,  are  found  in  conliderable  variety 
near  the  coafis  of  iilands  and  continents, 
particularly  in  hot  climates.  Some  of  thefe 
are  very  tender  and  brittle  when  dry,  and 
ftiould  therefore  be  carefully  packed  up  in 
fand,  in  order  to  keep  them  fteady,  or  placed 
betwixt  papers  in  the  manner  of  an  hortus 
ficcus. 

In  hot  climates,  the  infeds  are  very  rapacious ; 
and  I  have  feen  the  fineft  fan-corals,  and  others 
of  a  foft  texture  when  firft  taken  out  of  the  fea, 
almoft  devoured  by  ants,  before  they  became 
dry  and  hard,  To  prevent  injuries  of  this  kind, 
a  little  powdered  corrofive  fublimate,  or  the 
fublimate  folution  (Sed.  II.  page  16.)  may  be 
fprinlded  upon  thefe  productions.  Some  of 
the  fmall,  and  branches  of  the  large  ones,  might 
alfo  be  put  into  fpirits,  and  the  parts  of  them 
thereby  preferved  much  more  diflind,  which 

E  would 
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would  ferve  greatly  to  illuftrate  their  natural 
hiftory  *. 

*  Though  the  author  agrees  with  the  ingenious  J.  Ellis,, 
Efq;  in  the  propriety  of  ranking  corals,  corallines,  Esfr* 
among  the  animal  kingdom,  he  has  placed  them  under  this 
feaion,  as  they  are  ufually  thought  to  be  vegetable  pro¬ 
ductions* 


Sect, 
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Sect,  IV, 


Method  of  analysing  Medicinal 

Waters. 


AS  many  fprings  contain  a  volatile  pi  inciple, 
foon  liable  to  be  diffipateci,  it  is  necefhn  y 
to  make  our  experiments  on  the  fpot,  in  order 
to  difcover  the  contens  of  fuch  waters.  V arious 
as  thefe  contents  may  at  firil  appear,  the  appa¬ 
ratus  proper  to  detefl  all  of  them  may  be  reduced- 

in  to  a  very  fmall  compafs. 

When  we  purpofe  to  examine  any  medicinal 
fpring,  the  foil  and  face  of  the  country  fhould 
be  conhdered,  the  ftony  or  mineral  appearance, 
and  particularly  whether  there  are  any  mineral 
veins ;  the  degree  of  heat  of  the  water  fhoula  be 
afcertained  by  a  thermo  theter,  and  its  compara¬ 
tive  weight  to  other  fprings  in  the  neighbour¬ 
hood  alio  carefully  cbferved ;  after  which  we 
may  enter  on  our  experiments, 
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I.  AERIAL  MATTERS'. 

i.  Mephitic,  fixable,  or  fixed  air,  h 
heavier  than  common,  or  vital  air,  and  frequently 
mixed  with  water?  by  which  union,  common 
water  is  capable  of  diiTolving  iron,  and  thereby 
forming  a  chalybeate  fpring,  as  in  Pyrmont, 
Spa,  and  many  other  celebrated  mineral 
waters. 

Tins  mephitic  air  is  detected  by  lime-water, 
the  former  precipitating  the  calcareous  earth  of 
the  iattei  in  a  white  powder,  h  o  dilcover  the 
quantity  of  this  aerial  matter,  a  bottle  filled 
with  the  mineral  water,  fhould  be  tied  over  the 
mouth  with  a  loofe  bladder:  the  bottle  is  then 
to  be  placed  in  boiling  water,  the  heat  whereof 
will  extricate  the  mephitic  air,  which  rifing  into 
the  bladder,  may  be  collected  by  tying  the  blad- 
cier  clofe  to  the  neck  of  the  bottle,  and  after¬ 
wards  meafured  by  a  proportionable  bulk  of 
water.  (See  Se£h  V.) 


II.  SALINE  BODIES. 

i.  AN  acid  is  fometimes  found  in  the  com- 
pofition  ol  mineral  waters,  which  is  always  the 
vitriolic. 


a.  In 
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4,  In  its  fixed  ftate,  which  is  fuppofed  to  be  fe# 
parated  from  pyrites :  this  is  however  very  rare, 
and  probably  never  occurs,  as  it  cannot  remain 
long  in  this  ftate,  without  being  neutralized  by 
earths,  halts,  or  metals. 

Many  of  thole  fprings  called  acidulse, 
received  this  name  from  the  mephitic  air  we 
have  already  mentioned  If  this  acid  be  prefen t, 
it  may  be  difcovered  by  an  infufion  or  fyrup  ox 
violets,  or  by  an  infufion  of  lacmus  or  ^ 


1*1  *  A  a.  i  a  ^ 

winch  are  turned  of  a  brighter  or  reddifh  colour 
by  it.  This  acid  may  be  detected  alfo  by  a 
folution  of  lead  in  the  nitrous  acid ;  the  folution 
fliould  be  fully  faturated.  The  nitrous  acid- 
nniting  with  calcareous  earth,  or  foffil  alkali, 

falls  in  a  white  fediment,  while  the  vitriolic  acid 
combines  with  the  lead. 

b.  In  its  volatile  fulphureous  ftate.  (See 
page  3 2  ' 


2.  An  alkali  is  alfo  very  feldom  found  in- 
water  in  its  proper  ftate. 

a.  When  a  foffil  alkali  is  prefent,  it  is  more  nicely 
detected  by  the  fyrup  of  violets,  or  infufion  of 
lacmus,  than  the  former,  thefe  being  turned 
green  by  the  leaft  portion  of  alkali.  If  a  con_ 
liderable  quantity  of  alkali  were  combined  with 

*  This  is  fo  nice  a  left,  that  even  mephitic  air  is  apt  to 
give  it  rather  a  brighter  colour. 


the 
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the  Water,  it  might  be  precipitated  by  a  folution 

of  calcareous  earth,  or  by  acids, 
b.  A  volatile  alkali  May  be  diftmguifhed  by  a 
folution  of  corrofive  fublimate  mercury  in 
water,  or  in  the  nitrous  acid  •,  the  alkali  render- 
iho-  the  folution  white,  a  precipitation  of  a  white 
powder  enfues,  but  no  change  is  produced, 
when  the  alkali  is  the  fixed  or  foffil ;  or  if  any, 
the  mercury  will  be  precipitated  in  an  orange, 
brown,  or  reddifh  powder  •,  where  there  is  a 
confiderable  quantity  of  the  volatile  alkali,  the 
water  turns  blue  by  the  addition  of  copper. 
When  this  alkali  is  in  a  very  fmall  proportion, 
fome  of  the  water  fliould  be  diftilled  over. 


Neutral  salts  are  frequently  found  in 

medicinal  waters.  ,  .... 

a  Glauber’s  salt,  compounded  of  vitriolic 

acid,  and  fixed  foffil  alkali,  fpirit  of  wine  added 
to  a' folution  of  this  fait,  precipitates  it  in  a  white 
powder  •,  but  no  change  is  produced  by  the  ad- 

dition  of  any  alkaline  fait, 
b,  Epsom  salt,  formed  of  the  fame  acid,  and 

the  earth  of  magnefia,  is  often  a  compofitioh  m 
purging  waters.  Any  alkaline  fait,  either  fixed 
or  volatile,  turns  this  water  milky  or  curdly  •,  the 
alkaline  fait  uniting  with  the  vitriolic  acid,  pre¬ 
cipitates  the  earth  of  magnefia. 
c  Nitre,  is  compofed  of  the  nitrous  acid,  and 

fixed  alkali.  Water  containing  this  fait  Ihould 

be 
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be  evaporated,  and  the  nitre  remaining  may  be 
Jenown  by  deflagration,  or  by  its  making  a 
crackling  noife  over  the  fire.  When  the  nitrous 
acid  is  combined  with  calcareous  earth  inftead 

f 

of  the  fixed  alkali,  the  earth  may  be  precipitated 
by  the  addition  of  this  alkali, 
d.  Common  salt,  confiding  of  the  muriatic 
acid,  and  foflil  alkaline  fait.  The  acid  of  this 
fait  is  nicely  detected  by  a  folution  of  filver  in 
the  nitrous  acid;  the  muriatic  acid,  having  a 
nearer  affinity  with  filver  than  the  nitrous* 
unites  with  the  filver,  which  falls  down  in  a  white 
fediment,  while  the  nitrous  acid  joins  with  the 
alkali  of  the  common  fait.  It  is  proper  to  have 
a  redundancy  of  the  nitrous  acid  in  the  folution 
of  filver,  left  the  filver  be  precipitated  by  a  cal¬ 
careous  earth,  which  may  be  in  the  water. 


III.  EARTHY  SUBSTANCES, 

a.  Calcareous  earth,  or  calcined  lime-stone* 
is  found  in  moft  wells  and  medicinal  fprings ; 
the  prefence  of  which  is  belt  difcovered  by  a 
folution  of  lead  in  the  nitrous  acid.  This  acid 
fhould  be  faturated  with  as  much  lead  as  it  will 
diffolve,  left  the  fuperfluous  acid  fhould  fatu- 
rate  the  earth,  and  prevent  the  precipitation  of 
the  lead.  If  there  be  any  calcareous  earth  in 
the  water,  this  folution  turns  it  milky,  and  after 

fome 
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feme  time  a  white  powder  is  depoiited,  the  cal¬ 
careous  earth  precipitating  the  lead,  by  uniting 
with  the  nitrous  acid. 

b.  If  calcareous  earth  be  fufpended  in  water  by 
combination  with  the  vitriolic  acid,  gypfum,  or 
felenites  is  formed,  which  may  be  difeovered 
by  the  addition  of  alkaline  fait  to  this  com¬ 
pound  ;  the  mixture  fliould  be  warmed  a  little, 
to  promote  the  precipitation  of  the  felenitic 
earth. 

c.  The  fame  acid  united  with  argillaceous  earth, 
or  earth  of  alum,  produces  an  aluminous  auilere 
compofition ;  and  the  earth  may  be  precipitated 
alfo  by  alkaline  fait,  which  uniting  with  the  vitri¬ 
olic  acid,  allows  the  earth  to  fall  down  in  a 
fediment. 


IV.  S  U  LPHUREOUS. 

Sulphur  may  be  fufpended  in  its  proper 
form,  though  it  is  not  foluble  in  this  ftate;  but 
when  the  principle  of  inflammability  in  fulphur 
is  combined  with  calcareous  earth,  or  any  alkali, 
in  the  form  of  an  hepar  fulphuris,  it  readily 
diflolves  ;  in  which  cafe  the  water  fmells  difagree- 
ably,  like  the  feourings  of  a  gun,  or  putrid  eggs. 
It  is  diftinguiflied  alfo  by  a  folution  of  faccha- 
rum  faturni  (fugar  of  lead)  in  the  nitrous  or 
vegetable  acids  ^  a  little  of  this  folution  being 

marked 
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marked  in  lines  on  paper,  and  the  paper  fuf- 
pended  over  the  water,  the  volatile  fulphureous 
fumes  rifing  from  the  water  turn  thefe  lines  of 
a  brown  or  dark  colour;  the  inflammable  matter 
of  the  fulphur  uniting  with  the  lead  in  the  folu- 
uon  of  the  faccharum  faturni,  partly  revives  the 

rnetah  and  hence  produces  that  dark  colour. 

{  See  Se<5t.  V.  page  39,  40.) 


V.  BITUMINOUS  B  O  D  I E  S. 

Bit  omen  frequently  runs  from  amongft  rocks, 
whence  it  is  called  petroleum;  it  is  alfo  common 
m  the  bowels  of  the  earth,  as  hath  been  often 
fatally  experienced  from  thofe  bituminous  va¬ 
pours  called  fire-damps,  which  prove  inflam¬ 
mable,  and  therefore  different  from  mephitic  air, 

the  latter  extinguifliing  fire.  Whether  this  in¬ 
flammable  vapour  is  formed  of  the  principle  of 
inflammability  of  fulphur  and  the  vitriolic  acid 
in  a  volatile  Hate,  is  not  fo  well  afcertained  as 
the  remarkable  effects  produced  by  thefe  bitu¬ 
minous  bodies  in  the  mountains  of  JEtna,  Vefu- 
vius,  and  many  others  mentioned  in  hiitory. 

.  LjQUiD  BITUMEN,.  NAPTHA,  Or  PETROLEUM, 
is  never  found  combined  with, water,  but  floats 
on  its  furface  in  a  manner  evident  to  the  eye, 

and  particularly  may  Ije  diftinguilhed  by  tafte 
and  fmell. 
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VI,  METALLIC  substances, 

a.  Iron  is  a  common  ingredient  in  mineral 
waters,  whence  they  are  called  chalybeate.  The 
general  method  of  diftingvufhing  this  metal,  is 
by  an  jnfufion  or  powder  of  galls,  which  turns 
■water  containing  iron  of  a  purple  or  black  co¬ 
lour,  deeper  in  proportion  to  the  quantity  of  iron 

prefent,  ,  •  ' 

But  the  mod  accurate  method,  is  by  means  or 

the  P ruffian  alkali  * ;  fully  faturated  with  the 

inflammable  matter  of  the  dried  blood.  This 

alkali  mixed  with  a  chalybeate  water  turns  the 

latter  immediately  blue,  and  depoflts  the  iron  in. 

a  powder  of  the  fame  colour.  ^ 

b.  Copper  in  water  is  precipitated  in  a  red 

powder  by  the  lame  alkali. 

c.  Zinc  is  precipitated  in  a  white  powder  by 
the  P ruffian  alkali.  Although  this  alkali  precu 
pitates  all  the  metallic  fubftances  from  acids,  fo 
that  they  may  be  diftinguilhed  from  one  another, 

it  does  not  any  of  the  earths. 

d.  Arsenic  has  been  fufpe&ed  in  fqme  mineral 
fprings,  but  I  am  acquainted  with  no  proof  of 

*  The  Pruflian  alkali  is  made  of  equal  quantities  of  dried 
ex-blood,  and  fixed  alkali.  Thefe  are  to  be  burnt  together 
jn-a  crucible,  and  the  allies  diffolved  in  a  fufficient  quantity 
p{  water,  when  we  enter  on  our  experiments. 
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it.  However,  it  may  poOlbly  happen  that  water 
running  through  arfenical  veins,  may  carry  off  a 
quantity  of  arfenic.  To  difcover  this,  the  water 
fhould  be  evaporated,  and  the  refiduurri  may  be 
placed  on  a  hot  bar  of  iron,  and  if  there  be  any 
arfenic,  it  is  known  by  emitting  a  ftrong  garlick 
fmell  •,  or  this  refiduum  may  be  moiftened  with 
oil,  and  put  between  two  bright  plates  of  cop¬ 
per,  which,  when  heated,  are  turned  of  a  white 
colour,  if  any  arfenic  be  prefent^  but  the  fmell 
generally  affords  a  fufHcient  teiT 


F  & 
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Sec  t.  V. 

Experiments  on  the  Contents  of 

the  Air. 

NOTHING  is  more  evident  than  that  our 
atmofphere  abounds  with  a  great  variety 
of  fubilances,  if  we  confider  the  various  exhala¬ 
tions  conftantly  taking  place  from  all  vege¬ 
tables  ;  in  prodigious  quantities  from  all  animal 
bodies;  and  the  great  variety  of  foffil  matters 
that  are  incefiantly  rifing  in  the  atmofphere. 

To  inveiligate  the  nature  of  all  thefe  is  im- 
polTible;  in  very  few  cafes  can  we  find  the  exha¬ 
lation  of  one  kind  only ;  and  many  of  them  are 
of  little  confequence;  for  if  we  confider  the 
quantity  that  is  conftantly  exhaling,  and  the 
powers  many  of  them  might  have  in  ading  upon 
the  human  body,  we  fiiould  exped  the  effeds  to 
appear  every  moment  to  a  confiderable  degree, 
which  we  find  Very  far  from  being  the  cafe :  there 
are  certainly  forne  means  by  which  they  are  obvi¬ 
ated  :  thefe  exhalations  are  no  doubt  more  or  lefs 
diffufed  into  the  higher  regions  of  the  air ;  and 
probably  alfo,  from  their  mixture  with  one  ano¬ 
ther. 


/ 
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ther,  the  moft  a&ive  come  to  be  neutral  and 
innocent.  It  is  in  few  infiances  that  the  exha¬ 
lations  u.re  not  expofed  to  the  means  of  mixture ; 
and  it  is  but  feldom,  comparatively,  that  effe&s 
are  produced  upon  human  bodies,  although  in 

a  particular  manner  immerfed  in  this  vitiated 
atmofphere. 

1  here  are,  however,  fome  impregnations  in 
the  atmofphere,  which  daily  experience  fhews 
have  confiderable  influence  on  our  bodies ;  for 
though  they  may  not  fenflbly  aifedl  the  more 
robuft  and  ftrong,  they  certainly  do  the  weak  and 
delicate.  ^  With  a  view  to'inveftigate  them  more 
particularly,  the  following  experiments  were 

made  in  the  beginning  of  Auguft,  in  the  year 
1769. 

Foi  iome  preceding  weeks  thp  air  had  been 
generally  warm  and  dry,  and  iftoftly  free  from 
wind ;  the  evening  on  which  I  began  to  condenfe 
the  atmofpherical  moifture  was  calm,  and  clos’d 
a  fine  warm  day  ;  the  place  where  this  moifture 
was  colle&ed,  was  in  a  court  about  the  centre  of 
Gracechurch-ftreet. 

I.  procured  a  large  glafs  globe  perfectly  clean 
on  the  outfide,  into  which  I  put  a  quantity  of  ice 
and  fal  ammoniac  powdered ;  the  globe  thus  pre¬ 
pared,  was  fufpended  in  the  air  about  five  yards 
from  the  furface  of  the  ground ;  the  coldproduced 
by  the  ice  and  neutral  fait  congealed  the  moifture 
of  the  air  on  the  external  furface  of  the  globe  in 

~ . '  the 
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the  form  of  ice.  This  condenfed  body  wa3  carei 
fully  fcraped  off  with  a  filver  fpatula,  and 
received  into  a  wide  ••mouthed  bottle  well  nnced . 
when  I  had  colleded  in  this  manner  feme  ounces 
of  condenfed  matter,  I  proceeded  on  the  follow- 


experiment  t 

TO  know  if  it  contained  any  fixable  or 
mephitic  air,  I  put  one  ounce  of  the  con- 
denfed  moifture  into  a  vial,  the  cork  of 
which  was  perforated  through  the  whole  length, 
to  admit  the  extricated  air  to  pafs  through:  over 
the  cork  was  tied  a  loofe  bladder  free  from  any 
air*,  I  then  placed  the  vial  thus  prepared,  in  boil¬ 
ing  water;*  the  heat  of  the  water  extricating  the 
fixable  air  from  the  condenfed  moifiure,  it  efcaped 
through  the  perforation  of  the  cork  into  the  blad¬ 
der,  where  it  was  colleded*,  the  quantity  of 
this  air  occupied  a  fpace,  which  of  fimple  diftil- 
led  water  was  equal  in  bulk  to  14  drachm.  The 
vial,  upon  weighing  it  after  the  reparation  bf  the 
air,  was  reduced  a  few  grains  lighter. 

To  be  more  certain  that  a  great  part  of  this 
extricated  air  was  fixable,  or  mephitic,  I  applied 
it  to  lime-water ;  a  precipitation  of  calcareous 
earth  enfued,  which  convinced  me  of  the  prefence 
of  mephitic  air.  (See  Sed.  IV .  page  28.) 

EX  PE- 
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experiment  II. 

1  TOOK  a  quantity  of  the  comknfed  atmo¬ 
spherical  moiilure,  which  had  not  been  expofedta 
heat  •,  with  this  I  mixed  feme  fyrup  of  violets 
diluted  the  fyrup  evidently  became  of  a  greener 
colour;  which  perfuaded  me  that  no  acid, 
but  an  alkali,  predominated.  (See  Se&,  IV, 
page  28.) 

experiment  iil 

BY  mixing  the  condenfed  moifture  with  a 
folution  of  corrofiye  fublimate  mercury,  the 
mixture  became  of  a  pale  white,  which  proved 
the  alkali  to  be  volatile ;  for  with  a  fixed  alkali, 
no  change  could  have  been  produced  •»  or,  if 
any,  the  mercury  would  have  been  precipitated 
in  a,  brown  or  reddifh  powder,  called  mercurim 
precipitatus  fufcus  Wortzii.  (See  Se&.  IV^ 
gage  22,23.) 

EXPERIMENT  IV. 

* 

A  PIECE  of  paper  marked  with  a  folution 
of  lead  in  diftilled  vinegar,  was  fufpended  over 

a  quantity 
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a  quantity  of  the  condenfed  moifture,  while  in  a 
irate  of  evaporation  *?  but  no  change  taking 
place  in  the  lines  marked  on  the  paper,  I  con¬ 
cluded  no  fulphur  or  inflammable  matter  was 
detached.  (See  Sed.  IY.  page  30.) 

C.Y  ■  .  X  :  .  .  U  iV:  CW  ">  .\i  :••■■■  ■  1  .  > 
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EXPERIMENT  V. 

*  •  1  V  *  j*  *  i  •'  f  '■  y  t  '  . 

THE  condenfed  moifture  evaporated  to  dry- 
nefs,  yielded  a  brownifh  faline  body,  which  from 
feme  experiments  (fee  Sed.  IV.  and  VI.) 
appeared  to  be  chiefly  a  compound  fait  of  the 
vitriolic  acid  and  volatile  alkali,  forming  fal 
vitriolatum  ammoniacum •„  this  I  procured  in 

f*  Cn  **  *  f 

the  proportion  of  about  id.  grain,  in  two' ounces 
of  the  moifture. 

From  what  appears  to  be  the  contents  of  the 
city  air,  as  above  related,  many  particulars  obvi- 
oufly  refult,  which  afford  fome  inlight  into  the 
nature  and  caufe  of  the  different  difeafes  in  the 
city  from  thofe  without.  There  is  reafon  to 
prefume,  that  putrid  effluvia  are  noxious  to 
animal  bodies  *,  they  may  very  often  introduce  a 
ferment  into  a  fubjed  difpofed  to  the  putrifac- 
tive  fermentation,  and  hence  have  a  tendency  to 
promote  difeafes  which  arife  from  a  putrid 
diathefis. 

*  V  '  r  .  r;  .  .  * 

Probably  the  effluvia  of  perfpiration,  when 
accumulated  in  more  confined  places,  as  in  goals, ' 
-v*  hofpitals. 
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liofpitals,  and  large  cities,  are  liable  to  a  further 
degree  of  putrifadion,  and  to  be  converted  into 
peculiar  miafmata,  which  we  very  well  know 
produce  dileafes  or  this  kind,  as  in  cafes  of  goal 
fevers . 

There  appears  from  Experiment  I.  another 
material  circumftance,  which,  until  very  lately, 
we  were  unacquainted  with ;  we  find  that  in  all 
fei mentations,  a  mephitic  air  is  detached,  which 
has  frequently  proved  a  certain,  and  fometimes 
fudden  poifon  to  animals ;  it  is  therefore  reafon- 
able  to  fuppofe,  if  taken  in  very  largely,  without 
proving  a  poifon,  that  it  may  produce  difeafes 
of  very  dangerous  tendency,  and  particularly  of 
a  putrid  kind*  The  fame  mephitic,  or  fixed 
'  arifes  from  numberlefs  and  various  fources ; 
it  is  exnaled  from  the  earth ;  it  rifes  certainly 
from  all  breathing  animals,  probably  from,  all 
burning  bodies,  and  feemingly  in  a  peculiar 
manner  from  the  putrifadive  fermentation. 


s 


Sect, 


I 
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Sect.  VI. 

DireSt ions  for  colleEting  and  diftin - 
guijhing  Foffil  Sub  ft  ances ,  include 
ing  Earth sy  Stones y  Salts 5  Inflam¬ 
mables  y  Minerals ,  Metals . 

TO  write  particularly  upon  thefe  oojefts  of 
natural  hiftory,  is  not  the  prefent  defign : 
a  few  general  inftrudions  may  be  lufiicient  to 
diredt  a  traveller  in  the  choice  of  fueh  foil'd 
bodies  as  he  may  meet  with.  Wallerius, 
Woodward,  Cronftadt,  Linnaeus,  andDaCofta* 
may  fupply  a  more  inquifitive  enquirer  with  the 

1110ft  extenfive  information. 

Many  are  difcouraged  from  purfuing  this  part 
of  natural  hiftory,  owing  to  the  great  variety  of 
objeds  it  comprehends,  and  the  numerous  pro- 
perties  by  which  they  are  diftinguiftied.  But 
thefe  when  attended  to,  appear  much  left 
complicated,  and  capable  of  being  reduced  to  a 
few  fimple  heads ,  ftmple  in  their  nature,  and 
uniform  in  their  compofition  •,  all  new  combina¬ 
tions  producing  chiefly  a  change  only  m  form,, 
colour,  and  confidence. 

L  EARTHS 
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I,  EARTHS  and  CALCAREOUS 

STONES. 

A,  CLAYS  are  foft  earths;  mixed  with  a' 
quantity  of  water  they  form  a  dudile  pafte; 
when  burnt,  they  become  hard  and  folid. 

Thefe  are  various  in  their  confidence  and 
colour,  owing  to  their  mixture  with  other  bodies. 
Some,  containing  calcareous  fubftances,  effervefce 
with  acids,  which  they  do  not  when  pure;  and 
their  variety  in  colour  is  owing  to  the  addition 
of  iron,  or  fome  inflammable  matter,  which  may 
be  feparated  by  waffling  and  by  heat. 

a.  Pipe-clay  is  of  a  foft  unduous  nature,  not 
gritty  to  the  teeth.  Here  may  be  included  the 
porcelane  clay  of  which  China  ware  is  com- 
pofed. 

b.  Boles,  Tripoli,  Terra  Sigillata,  Lemnos,  and 
brick  clay,  are  ail  different  kinds  of  clay,  more 
or  lefs  pure,  in  proportion  to  the  mixture  of  other 
bodies  they  contain, 

B.  Calcareous  bodies  effervefce  with,  and 
are  diffolved  by  acids ;  by  burning  they  are  con¬ 
verted  into  lime, 

a.  They  appear  under  many  different  forms,  and 
are  found  in  ftrata  in  the  bowels  of  the  earth, 
and  frequently  dn  large  beds,  as  lime-ftone, 

G  2  -  marble. 
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marble,  &c.  When  lime-done  is  of  a  brighter 
colour,  it  is  called  marble,  didinguifhed  by  au¬ 
thors  into  many  varieties,  fome  of  the  fineft  of 
which  are  met  with  in  Greece,  Egypt,  and 
Italy. 

b.  Free-done  is  generally  calcareous,  and  cuts  in 
all  directions,  of  a  concreted  granulated  ftruc- 
ture;  found  in  large  beds  in  the  bowels  of  the 
earth,  as  Portland  done,  &V. 

C.  Spars  are  calcareous  bodies,  found  in  mines, 

s 

attendant  on  ores,  when  pure,  of  a  glady 
appearance,  and  often  crydaiized  into  polygonal 
figures. 

a.  Found  alfo  in  the  rents  or  veins  of  rocky 
matter,  under  a  variety  of  forms,  called  calc  a-, 
reous  fpar,  having  a  rhomboidal  figure,  without 
any  acute  or  right  angles.  In  fome  veins  this 
fpar  is  found  very  tranfparent,  and  is  then  called 
Iceland-crydah  When  thefe  veins  are  not  en¬ 
tirely  filled  up  with  fpar,  there  are  crydals  found 
in  them  of  a  cubical,  pyramidal,  and  columnar 
form. 

b,  In  caverns  under  ground  in  a  diverfified 
form,  fometimes  refem'bling  icicles,  occafioned 
by  water  containing  earthy  and  dony  matters 
didilling  down  thefe  caves,  and  depofiting  the 
earth,  &c.  in  thefe  forms.  Incrudations  like^ 
wife  are  included  here^  the  dony  fubdances 

fufpended 
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fufpended  by  the  water  being  depofited  upon, 
moffes,  roots,  and  branches  of  plants. 

D.  Gypsa  *  are  firm  concretions,  eafily  fcraped 
with  a  knife,  do  not  effervefce  with  acids,  fall 
into  a  white  powder  in  the  fire,  and  concrete  again 
with  water  into  a  mals,  which  loon  hardens, 
called  plafter,  or  ftucco. 

a.  Sometimes  difpofed  in  little  grains,  refembling 
Epfom  fait,  or  fugar  cryftals.  When  gypfa  are 
of  a  fine  texture,  and  indurated  lb  as  to  bear  a 
polilh,  they  are  called  alabafters. 

b.  Of  a  fibrous  texture,  the  fibres  running  pa¬ 
rallel  to  one  another,  called  fibraria. 

c.  Compofed  of  thin  clear  tranfparent  plates, 
eafily  to  be  fplit,  and  flexible,  by  fome  called 
glacies  maiias,  and  improperly  IYT u fc ovy  talc. 

d.  _  In  the  form  of  cryftals ;  columnar,  refembling 
nitre ;  rhomboidal,  &c.  called  felenites. 

e.  Gypfeous  powder  is  alfo  found  fufpended  in 
iome  fprings,  whence  the  water  is  ufually  faid  to 
be  hard :  this  is  procured  by  evaporating  the 
water.  (See  Sed.  IV.  page  32.) 

Gypfeous  bodies  are  not  calcareous,  though  they  ar« 
here  placed  under  that  head,  after  molt  writers.  They  are 
afore  properly  neutrals,  being  neither  vitrifiable  nor  re- 


2,  VITRI- 


1 
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2.  VITRIFI ABLE  BODIES. 

»  4  t 

THESE  ftrike  fire  with  fteel,  and  fcratch 
glafs.  They  do  not  effervefce  with  acids  :  the 
file  alfo  makes  no  impreffion  on  them.  By  heat 
they  vitrify,  or  become  glaffy . 

iA.  Flinty  bodies  are  found  plentifully  in 
fixata  of  fand  and  chalk.  The  daik  colour  of 
black  flints  is  owing  to  the  inflammable  matter 
they  contain,  for  on  burning  they  become 
white. 

a.  Stony  ftrata  of  a  quartzofe  bafis,  and  the 
various  kinds  of  granites  beiong  to  this 
head. 

b.  Whin-Hone  contains  the  quartzofe  bafis 
mixed  with  iron.  1  his  kind  01  ftone  is  now 
11  fed.  for  paving  the  ftreets  of  London.  Some¬ 
times  it  is  found  in  a  cryftallized  form,  as  mthe 
Giant’s  Caufeway  in  Ireland,  and  at  Arthur’s 
Seat  near  Edinburgh, 

c.  In  gravel  or  pebbles,  containing  a  proportion 
of  fand,  diftinguilhed  from  the  places  where 
they  are  found,  as  the  Egyptian,  Scotch,  &c. 
The  finer  fort  of  them  are  known  by  different 
names,  as  agate,  chalcedony,  onyx,  cats- 

eye,  & e« 

d.  Cornelians, 
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iL  Cornelians,  and  Mocha  ftones  which  are  di- 
verfified  in  their  furfaces  like  trees  and  moffes, 
are  a  purer  kind  of  flinty  fubftances.  The  jaf- 
per  likewife  is  included  amongft  the  flints, 
e.  Porphyry,  wherein  the  flinty  matter  is  fo  dif- 
fufed  as  to  render  this  fubftance  opaque,  is 
variegated  like  marble,  but  does  not  effervefee 
with  acids. 

B.  Chrystals  are  bodies  of  angular  or  poly¬ 
gonal  figures,  pellucid,  bright,  refembling 
glafs. 

%.  Found  in  Allures  of  rocky  ftrata,  and  in  the 
centre  of  pebbles.  Thefe  have  a  fhort  column 
confiding  of  fix  Tides,  terminated  with  a  py¬ 
ramid. 

b.  Cornifh  diamonds,  Briftol  ftones,  &c.  are 
alfo  cryftals,  which  are  more  or  Ids  valuable* 
according  to  their  hardnefs,  clearnefs,  bril¬ 
liancy,  &c. 

C.  Gems  are  chryftals  of  various  colours, 
ufually  found  in  fmall  bodies,  hard,  bright,  and 
radiant,  as  the  diamond,  ruby,  fapphire,  topaz* 
beryl,  emerald,  garnet,  hyacinth,  chryfolite, 
amethyft,  &5V.  Many  of  thefe  are  probably  to  be 
found  in  rocky  ftrata,  and  in  the  broken  Tides  of 
mountains  both  in  England  and  Scotland,  as 
well  as  in  other  parts- of  Europe. 


3.  APT  HI* 


i 
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3,  APYRI,  or  REFRACTORY 
SUBSTANCES. 

THESE  do  not  ftrike  with  flint,  or  effer- 
vefce  with  acids ;  they  are  not  changed  by  fire? 
nor  are  they  foluble  in  water. 

i 

Talcs  are  bodies  which  cohere  flightly  toge¬ 
ther,  flippery  to  the  touch,  and  fo  foft  as  to  be 
eaflly  fcraped  with  a  knife. 

a.  They  are  feldom  found  in  large  ftrata,  but  are 
generally  mixed  with  other  bodies,  as  metallic 
ores,  black  lead,  flate,  whin-ftone,  &c. 

Steatites,  or  foap-rock,  feels  like  foap  or  tal¬ 
low,  is  generally  of  a  light,  yellowifh,  or  pale 
brown  colour. 

c*  Serpentine  flone  differs  from  the  preceding, 
in  containing  a  quantity  of  iron  in  it,  and  is 
ufually  found  in  ftrata  like  marble. 

B.  MrcmE,  or  glimmers,  have  a  fcaly  texture, 
the  plates  moftly  running  horizontally  parallel, 
eaflly  feparable.  They  are  found  of  various 
colours. 

a*  Refembling  the  Mofcovy  glafs,  or  glacies 
marite 

b.  Sometimes  found  in  thick  mafies,  of  a  dark, 
red,  or  grey  colour,  refembling  metallic  fubftances. 

C.  Asbestos, 


t 
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C.  Asbestos  and  amianthus,  are  bodies  like~ 
wife  unaffected  by  the  fire.  The  former  is  the 


moil  flexible,  and 


be  wove  with  the  addition 


of  hemp  or  lint  into  cloth,  capable  of  enduring 
the  greateit  heat;  the  lint  is  indeed  confumed, 
but  the  afbeftos  remains  unchanged.  Formerly 
dead  bodies  were  wrapped  in  this  kind  of  cloth, 
when  they  were  thrown  upon  funeral  piles,  to 
prevent  their  allies  mixing  with  the  common 
allies. 

Amianthus  is  of  a  fimilar  nature,  and  has  the 
fame  property  of  refitting  the  force  of  the  fire. 
Thefe  bodies  are  of  various  colours,  white,  green, 
yellow,  brown,  TV. 


H.  S  A  L  T  S. 


S  A  L  T  S  are  fufible  or  volatile  in  fire ;  fcluhl 


. 


in  water,  and  fapid. 


i.  The 
acid  A 


Ample  falts  are  either  alkaline  or 


A.  A  lkAliNe  salts  turn  the  fyrtlp  of  violets,  or 
an  infuflon  of  purple  flowers  of  a  green  colour, 
and  effervefce  with  acid  falts. 

*  Some  of  thefe  falts  are  not  native  productions  ;  but  as 
an  acquaintance  with  thefe  fubftances  may  prove  an  intro¬ 
duction  to  the  knowledge  of  many  ufefu!  chemical  facts,  a 
snore  general  account  is  here  given  of  them. 


H 


Foffil. 


\ 
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a,  Foflil  alkali,  fo  called  from  its  being  found 
in  the  earth,  in  large  ft  rat  a,  but  in  a  compound 
ftate.  It  is  alfo  in  fea  fait,  and  may  be  procured 
from  the  allies  of  fea  weeds  by  burning.  This 
fait  is  the  nalrum  ot  the  ancients. 


b.  Vegetable  alkali,  procured  chiefly  from  the 
allies  of  land  vegetables,  whence  are  produced 
pearl  afties,  pot  allies,  T a. 

Ci  Volatile  alkali  is  diftinguifned  from  the  other 
two  by  its  volatility,  as  it  evaporates  by  heat 
before  it  becomes  fluid.  It  is  procured  from 
putrid  fubftances,  particularly  animal,  and  alfo 
from  fame  fubterraneous  fires,  the  urine  of  ani¬ 
mals,  all  horny  and  bony  fubftances,  and  plenti¬ 
fully  from  foot. 


B.  Mineral  acid  salts  turn  the  fyrup  of 
violets,  or  an  infufton  of  purple  flowers  of  a.  red 
colour;  they  effervefce  with  alkaline  falls,  and 
are  only  obtained  in  a  fluid  ftate. 

a.  Vitriolic  add,  or  oil  of  vitriol,  fo  called  from 
vitriol  or  copperas,  which  contains  this  acid 
united  with  iron ;  is  heavier  than  water,  and 
colourlefs  when  pure.  With  the  principle  of 
inflammability  it  forms  fulphur,  from  whence 
this  acid  is  chiefly  procured. 

b.  Nitrous  acid,  or  aqua  fords,  is  of  an  orange 
tawney  colour.  Expofed  to  the  air,  it  emits 
fumes  of  a  fiery  colour. 


c.  Muriatic 


c.  Muriatic  acid,  or  fpirit  of  fea  fait,  is  a  colour- 
lefs  tranfparent  fluid.  Expofed  to  the  air,  its  • 
fumes  are  white. 

i  ' 

C.  Befldes  thefe,  we  may  enumerate, 

a.  Vinegar,  or  the  acetous  acid,  which  has  the 
general  properties  of  acid  falts. 

b.  T artar  is  a  dry  faline  fubftance,  neither  fufible 
nor  volatile;  fuffers  no  change  from  heat  under 
the  boiling  point,  or  2120.  It  does  not  readily 
diflblve  in  water,  nor  does  it  affedt  the  fyrup  of 
violets  fo  much  as  the  preceding  acids. 

c.  Sedative  fait  has  the  properties  of  falts  in 
general.  W e  are  in  great  meafure  ignorant  of 
its  origin.  It  is  chiefly  procured  from  borax, 
a  fubftance  that  is  brought  from  the  Eaft.-Indies. 
Sedative  fait  is  generally  got  in  a  cryftallized 
form,  refembflng  fnow,  or  bruifed  fperma 
ceti. 

f  '■  _  14 

2.  Compound  salts,  or  fuels  as  conflft  of  an 
acid  united  with  an  alkaline  fait,  having  the 
properties  of  falts  in  general.  There  are 
eighteen  of  thefe  falts,  which  are  enumerated  in 
the  following  table. 


H  « 
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FoffiJ 
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Vitriolic 

acid. 

Nitrous 

acid. 

Muriatic 
acid » 

Vinegar. 

Tartar. 

Sedative 

fait. 

1 

Foffil 

alkali. 

\ 

Vegetable 

alkali. 

Glauber's 
-  fait. 

Cubic 

nitre. 

....  , 

Common 

fait. 

Rochelle 

fait. 

Borax. 

Variol¬ 

ated 

tartar. 

Nitre. 

Digeflive 

fait. 

Regene¬ 

rated 

tartar. 

Tarta1  ifed 
tarta: . 

Volatile 

alkali. 

Vitriolat... 

ammoni¬ 

ac. 

Nitrous 

ammoni¬ 

ac. 

Sal  am¬ 
moniac. 

y egetable 
ammoni¬ 
ac. 
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In  this  table  the  acids  and  alkalies  point  re- 
fpecdvely  to  the  halts  which  they  compole.  Thus 
the  nitrous  compound  falts  are  placed  in  the 
fecond  column,  under  the  nitrous  acid;  and  on 
the  left  fide  the  particular  alkali,  with  which 
each  compound  fait  is  combined,  and  fo  on  of 
all  the  others. 

Thefe  neutral  or  compound  falts  may  be  de- 
ccmpcfed  by  the  addition  of  an  acid  or  alkaline 
fait;  and  their  attractions  are  in  proportion  to  the 
order  fet  down  in  the  table  :  thus  if  we  want  to 


feparate  a  volatile  alicali  from  an  acid,  either  of 
the  fixed  alkalies  will  anfwer.  There  is  no  line 


drawn  between  the  foffil  and  vegetable  alkalies, 
becauie  their  powers  of  attraction  are  nearly  the 
fame.  The  acid  falts  are  likewife  placed  in  the 
lame  order  of  attraction;  the  firft  column  or 
vitriolic  acid,  feparates  the  feqond  or  nitrous 

acid; 


\ 


add;  and  this  the  third  or  muriatic  acid,  and  fh 
on  of  all  the  reft. 


III.  I  N  FLAMMABL  E  S, 

T  El  E  S  E  are  not  malleable  or  dudile ;  foluble 
in  oils  ;  and  flame, 

A.  Sulphur  is  found  in  all  ores,  except  thcfe  of 
tin,  bifrnuth,  and  cobalt.  It  is  plentiful  in  Strata 
of  coal,  and  is  always  diicoverable  from  the  frnell 
it  emits. 

a.  Minerahfed  with  iron,  it  is  called  iron  pyrites, 
marcaflte,  or  copperas  ftone,  of  pale,  grey,  and 
yellow  colours,  and  ftrikes  fire  with  flint. 

b.  Minerahfed  with  copper,  the  pyrites  is  of  a 
fparklmg  green  colour,  or  of  various  hues  like  a 
rainbow,  and  does  not  ftrike  fire. 

E  United  with  earths,  clays,  and  Stones,  Some¬ 
times  in  regular  cryftalliSed  figures ;  or  in  round 
or  Square  mafTes, 

B.  Bitumens  are  either  fluid  or  Solid.  Liquid 
bitumen  blues  out  from  crevices  in  mines,  and 
takes  fire  by  a  candle;  from  this  property  it  is 
.known  to  miners  by  the  name  of  fire-damp. 

C.  Naphtha  is  a  bituminous  fluid,  found  float¬ 
ing  on  the  Surface  of  feme  waters,  particularly 
'in  Perfia,  from  whence  it  is  chiefly  procured. 

b.  Pe  TR.OLEUM 
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k  Petroleum  is  thicker  than  the  former,  ouz.es 
out  of  the  crevices  of  rocks,  whence  it  leceives  its 
name.  It  is  frequent  in  Bavaria,  Sicily,  and 

France. 

c.  Fix  judaica,  or  afphaltum,  is  of  the  fame  na¬ 
ture,  but  hard. 

dt  Amber,  and  ambergris,  are  inflammable  bo- 
dies,  fimiiar  to  the  foregoing.  The  former  is 
found  principally  in  Pruffia.  Ambergiis  is 
met  with  in  the  greateft  quantities  in  the  Eaft 
Indies,  at  Madagafcar,  Mauritius,  Borneo,  the 
Molucca  i (lands,  and  on  the  Egyptian  coaft. 
e.  Jet  and  foffil  coal  are  nearly  alike.  The  lat- 
ter  is  ftjfliciently  known. 

|\q  M  I  N  E  R  A  L  S. 

THERE  are  fourteen  metallic  bodies  at  pre- 
fent  known,  gold,  fiiver,  copper,  iron,  tin,  lead, 
auickfilver,  platina,  antimony,  zinc,  bifmuth, 
arfenic,  cobalt,  and  nickel.  The  fix  latter  are 
brittle,  diftinguifned  by  the  name  of  femi- 
raetals. 

A.  Gold  when  pure  is  not  fonorous,  nineteen 
times  heavier  than  water,  foluble  in  aqua  regia, 

but'hot  in  the  nitrous  acid. 

\  *  ...  ' 

a.  It 


t 


I 
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a*  It  is  molt  frequently  found  pure,  in  its  me¬ 
tallic  ft  ate,  in  thin  plates,  folid,  cryftallifed,  or 
in  a  powder,  called  walk-gold,  or  gold  dull. 

b.  It  is  found  in  quartz,  and  fometimes  in  mar- 
cafite,  and  alfo  mineralifed  with  iron,  quick- 
fiver,  and  a  mixture  of  zinc  and  iron. 

The  large# quantities  of  gold  are  brought  from 
the  Brazils  and  the  Spanifh.  Weft  Indies.  This 
metal  is  found  alio  in  Hungary,  1  ranlylyania, 
and  in  many  other  parts  of  Europe,  in  red,  yel¬ 
low,  black,  or  iron-coloured  lands.  It  is  met 
with  likewife  in  fome  rivers,  as  the  Tagus,  Gan¬ 
ges,  Rhine,  Saale,  Niger,  Danube,  fcfr.  called 
river,  or  walk-gold. 

B«  Silver,  when  pure,  is  eleven  times  heavier 
than  water,  foluble  in  the  nitrous  acid,  but  not 
in  aqua  regia. 

a.  It  is  often  found  native  or  pure,  generally  of 
about  fixteen  carats  ftandard. 
h.  Miners  argenti  vitrea,  orglafs  filverore,  of  a 
dark  colour  like  lead  ore,  is  dufrile,  and  contains 
fulphur. 

c.  Minera  argenti  cornea,  refembling  refm  in 
colour,  and  containing  arfenic. 
ck  Minera  argenti  rubra,  a  brittle  red-coloured 
ore,  containing  arfenic  and  fulphur. 

e*  Minera  argenti  alba,  combined  with  arfenic, 
and  containing  more  copper  than  filver,  of  a 

light 
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tieht  prey  colour,  and  of  a  dull  fteel-graineci 
texture-, 

£  United  with  arfenic  and  regulus  of  cobalt* 
of  different  colours,  brown  and  dark  blue. 
ty  Mixed  with  lead  ore,  fometimes  in  a  white 

3D* 

cryftallifed  form. 

Silver  is  found  in  all  countries,  but  moft  plen*' 
tifully  in  America,  particularly  in  Peru  and 
Potofi. 


C.  Copper,  when  pure,  is  near  nine  times  hea¬ 
vier  than  water,  the  mod  fonorous  or  all  metalsq 
diffolvesin  all  the  acids.  The  lead  quantity  of 
this  metal  in  folution,  turns  blue  by  the  addition 
of  volatile  alkali.  The  vitriol  of  copper  is  of  a 


deep  blue  colour,  called  blue,  or  Roman  vitriol. 
a>  Copper  is  found  native  in  a  folid  or  granulated 
date,  but  more  frequently  in  the  date  of  ore, 
of  which  there  are  various  kinds,  which  may  be 
i eluded  under  the- following  heads: 


f 

li 


b.  Confiding  of  the  pure  calx  of  the  metal, 
lometimes  with  a  little  iron,  whicn  comprehends 
the  minera  cupri  vitrea,  and  the  minera  cupri 


viridis,  of  a  green  or  blue  colour. 
c.  Combined  with  arfenic  or  fuiphur.  This  is 
fofter,  and  more  common  than  the  foimer.  It 
appears  of  a  red,  brown,  duiky,  or  grey  colour. 
Sometimes  blended  with  quartz,  flinty  iione, 
&c.  Thefe  (b  and  e)  are  rich  ores  of  this 


metal. 


d.  Containing 
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d.  Containing  more  iron  than  copper,  yet  fuffi- 
cient  of  the  latter  to  be  wrought  for  it.  This* 
kind,  called  copper  pyrites,  is  generally  of  a  yel¬ 
low  colour  reiembling  marcafite,  or  fulphur 
pyrites,  -  but  is  of  a  richer  yellow  than  the  iron  or 
fulphur  pyrites.  It  is  alfo  fofter,  and  does  not 
ftrike  fire  with  dint  like  the  iron  pyrites.  Wheri 
broke,  it  fliev/s  the  rainbow  colours. 

Copper  ores  are  found  in  moil  countries,  par¬ 
ticularly  in  Sweden,  Hungary,  and  Tranfylvania. 
Japan  alfo  affords  a  fine  fort  of  copper. 

D.  Ipcon  is  about  eight  times  heavier  than  water, 
is  attracted  by  one  of  its  ores  called  the  load- 

i-  *•>»  * 

done.  Its  folution  is  turned  of  a  black  or  dark 
purple  colour,  by  galls  and  vegetable  aftringents. 
The  vitriol  of  this  metal  is  green,  called  green 
Vitriol,  or  copperas.  (See  Seel.  IV.  page  34.) 

a.  Iron  is  fometimes,  though  very  rarely,'  found 
in  its  pure  date:  The  ore  of  the  metal  is  found 
all  over  the  world,  moil  generally  of  a  dufky 
brown  colour.  The  purer  ores  are  generally 
pale  and  yellowifh,  with  white  fparkling  ap¬ 
pearances. 

b.  In  moft  clays  and  ochres,  and  may  be  ex¬ 
tracted  from  the  afhes  of  mod  animal  and  vege¬ 
table  fubftances,  and  collected  by  the  magnet. 

t\  Indu  rated  amongft  fome  fo fills,  in  the  ftate  of 
fuddle,  blood-done,  &c.  of  blue,  red,  and  brown 
colours,  Emery  fts  alio  an  ore  of  this  metal; 

I  but 
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but  one  of  the  mod  remarkable  of  its  ores  is  the 

load-done.  , 

d.  Iron  is  found  in  countries  abounding  with 
coal,  called  iron  done,  in  which  date  it  is  of  a 
light  brown  colour,  and  on  calcination  becomes 
of  a  deep  purple  colour. 

e.  The  ores  of  fome  other  metals  contain  iron  $ 
the  copper  ores  ufually  contain  more  iron  than 
copper. 

E.  Tin  is  a  {liver-coloured  metal,  feven  times 
heavier  than  water,  does  not  vitrify  like  lead, 
is  malleable  and  unfonorous. 

a. -  Crydallifed  tin  ore,  or  grain  tin,  found  in 
crydalline  mafies,  commonly  of  a  polifhed  fur- 
face,  of  a  blackifh  brown  colour. 

b.  Crydalline  concretions,,  refembling  the  fore¬ 
going,  but  of  a  lighter  colour,  and  more 
un&uous  on  the  furface  5  fometimes  in  a  cubic 

V 

form. 

e.  Tin-done,  intermixed  with  a  large  proportion 
of  dony  and  other  mineral  matters, 
d.  Mineralifed  with  iron;  and  alfo  withfulphur 
and  iron,  called  black-lead. 

Tin  is  found  in  England,  Bohemia,  Saxony, 

and  in  Malacca  in  theEad  Indies. 

F.  Lead  is  above  eleven  times  heavier  than 
water,  unfonorous,  malleable,  and  very  fufible. 
It  gives  a  fweet  tade  in  folutiom 


a.  Galena 
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a.  Galena  plumbi,  or  potter’s  lead  ore,  Is  a  rich 
ore  of  lead,  compofed  of  hat  planes,  with  cubic 
angles. 

b.  Steel-grained  ore,  is  alfo  a  rich  lead  ore,  con¬ 
taining  filver. 

c.  Antimoniated  lead  ore,  containing  antimony,, 
and  having  irregular  flrise,  or  radiated  lines,  like 
that  femi-metaL 

d*  Lead  is  often  found  mixed  amongff;  calcareous 
earth  -9  and  likewife  in  fome  veins  in  the  earth 
where  cavities  are  formed,  in  white  or  yellow 
cryftals. 

G„  -  Quicksilver,  or  mercury,  is  a  fluid  me¬ 
tallic  fubftance,  fourteen  times  heavier  than 
water,  eafily  divifible,  and  evaporates  in  a  heat 
below  ignition,  or  before  it  becomes  red  hot. 

a.  Sometimes  it  is  found  in  a  pure  ftate,  called 
virgin  mercury,  but  this  happens  very  rarely. 

b.  It  is  chiefly  procured  in  an  ore  united  with 
fulphur,  called  cinnabar,  of  a  red  colour,  and 
brittle. 

fc.  Combined  with  fulphur  and  copper,  of  a  dark 
grey  colour,  and  brittle  glafly  texture. 

'  Cinnabar  is  found  in  Hungary,  Tranfyl vania* 
Carinthia,  Bohemia,  the  Palatinate,  France, 
Spain,  Sweden,  and  probably  in  the  Eaft  Indies 
gnd  Japan* 

"  ’  -A.  V.  . 

*£"  .  p  I  %  H.  P^ATrNAj 


I 
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H  Pi.  ATTN  A,  PLATA  SILVER,  Or  PLATINA  DE 

'  pinto,  introduced  into  England  in  the  year 
1749.  Is  eighteen  times  heavier  than  water, 
difficult  of  fufion,  and  hardens  moft  metals  on 
mixture,  refembks  filver  in  colour.  This  metal 
is  faid  to  be  found  in  the  gold  mines  01  the 
Spanifh  Weft  Indies.  [Vide  Lewis’s  Philofophi- 
cal  Commerce  of  Arts.] 


T  Antimony  is  the  metallic  mineral,  and  the 
'  metal  feparated  is  called  reguius  of  antimony, 
■which  is  a  femi-metal  of  a  filver  colour,  confut¬ 


ing  of  brittle  finning  planes, 
a!  °Native,  pure,  or  reguius  of  antimony, 
b  Mineralifed  with  fulphur,  arfemc,  and  moft 
metals,  generally  of  a  radiated,  cryftallifed,  or 
fteel-grained  texture  ;  fllver-coloured,  red, 
brown,  or  dufky. 

It  is  found  in  Bohemia,  Saxony,  Tranfylva- 
nla,  Hungary,  France,  and  other  parts  of 

Europe. 


Iv. 


c  • 


Zinc,  or  speltre,  is  a  white  femi-metal, 
nclining  a  little  to  blueifh,  feven  times  heavier 
than  water,  bears  the  ftroke  of  the  hammer  longer 
iJian  any  other  femi-metal ;  foon  evaporates  by 
heat.'  United  with  copper,  it  forms  prince’s 
metal,  pinchbeck,  and  brafs.  The  vitriol  of  this 
sietal  is  white,  called  white  copperas,  or  white 

a.  Indurated 


T>; 


•¥? 
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a.  Indurated  in  a  cryftallifed  folid  form  of  a 
greyifh  colour.  It  is  alfo  frequently  found  half 
indurated  with  a  martial  ochre,  called  lapis  cala- 
minaris?  of  brown,  yellow,  and  red  colours. 

b,  Mineralifed  of  various  colours,  as  mock-lead, 
black-jack,  or  mock-ore,  &c.  Sometimes  it  is 
met  with  in  a  fcaly  texture. 

Zinc  is  found  at  GofLar  in  Germany,  and  at 
Holywell,  and  other  places  in  England.  It  is  alfo 
brought  from  the  Eafl  Indies,  in  a  pure  Hate, 
called  tutenague. 

L.  Bismuth,  or  tin-glass,  is  a  femi-metal, 
of  a  white  yellowifh  colour,  and  laminated 
texture  •,  above  feven  times  heavier  than  water, 
and  very  fufble. 

a.  It  is  found  plentifully  in  Saxony,  and  in  lefs 
quantities  in  England,  but  it  is  fcattered  in  arfe- 
nical  ores  very  generally. 

,  |  ■  ( '  1  f  •  •  f  .  MH.  '  A 

'  •  l  ’  •  * ,  ;  ^  v  •.  .  ..  . J. 

M.  Arsenic,  wherever  it  is  found,  may  be 
known  by  evaporation  over  the  fire,  as  it  gives 
forth  a  ftrong  garlick  fmell,  very  noxious  in  a 
large  quantity.  (See  Sedt.  IV.  page  35.) 

a.  Sometimes  found  pure,  loofe,  or  indurated, 
of  a  pale  or  grey  colour. 

b.  Mineralifed  with  fulphur,  called  yellow,  or 
red  orpiment.  Sometimes  it  is  united  with 
filver,  copper,  or  antimony.  The  richeft  filver 
ores  abound  with  this  femi-metak 

Arfenic 
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Arfenic  is  found  principally  in  the  Bohemian 
and  Saxon  mines  j  but  the  richeft  native  orpi- 
ment  is  brought  from  Turkey  and  Natolia. 

M.  Cobalt  is  a  femi-meta!  of  a  whitifh  grey 
colour,  fine  grained  texture,  hard  and  brittle, 
about  fix  times  heavier  than  water yfoluble  in 
aqua  regia,  the  vitriolic  and  nitrous  acids,  and 
the  folution  becomes  red.  After  the  diffipation 
of  the  arfenic  from  cobalt,  and  by  calcination, 
the  blue  glafs  called  fmalt  is  procured, 
a.  Cobalt  is  found  united  with  earths,  arfenic, 
iron,  and  other  metals  of  various  colours, 
black,  grey,  violet,  blue,  or  afh-coloured. 
Sometimes  it  looks  like  melted  fcoria,  or  glafs 
of  a  blueifh  grey  colour,  called  flag  cobalt, 
Sometimes  cryftallifed  in  cubical  figures ;  fre¬ 
quently  it  is  found  in  a  loofe  friable  ochre. 

It  is  found  moft  plentifully  in  Saxony,  par¬ 
ticularly  in  the  diftridt  of  Mifnia  •,  but  it  is 
alfo  met  with  in  many  other  parts  of  Em* 
rope, 

•  .  i.  t.  : 

tx  Nickel  is  a  femi-metal,  which  was  firft 
difcovered  about  the  middle  of  the  prefent 
century  * ;  is  about  times  heavier  than  water, 

®  This  metal  was  difcovered  by  Cronffedt.  See  the 
Royal  Academy  of  Sciences  at  Stockholm,  for  the  years  1751 
md  1754. 


of 
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of  a  coppery  colour.  It  is  found  united  wit h 
iron,  arfenic,  fulphur,  and  particularly  with 
cobalt  and  bifmuth.  Its  folution  in  the  nitrous 
and  muriatic  acids  is  green.  The  vitriolic  acid 
has  little  or  no  effed  upon  it. 

In  the  preceding  obfervations  on  foffils^' 
effe rvefcence  with  acids,  and  finking  fire  with 
flint,  have  been  often  mentioned:  it  would  be 
neceffary,  therefore,  for  a  traveller  in  fearch  of 
foflil  fubflances,  to  have  with  him  a.  bottle  of 
aqua  fortis,  or  the  nitrous  acid,  and  a  fleel,  to 
difcover  thereby  on  the  fpot  certain  properties 
of  fuch  bodies  as  may  be  collected.  A  hammer 
alfo  may  be  neceffary  to  break  flones,  &c,  that 
are  too  bulky  to  bring  away. 

A  blow-pipe  is  likewife  an  ufeful  article^  by 
blowing  long  and  forcibly  through  fuch  an  in- 
ftrument,  upon  the  fame  of  a  candle,  by  which 
the  point  of  the  flame  may  be  direded  againft  the 
body  to  be  examined,  it  will  frequently  difcover, 
whether  it  is  a  calcareous,  vitrifiahle,  or  refrac¬ 
tory  fubflance ;  and  for  greater  preciflon,  expe¬ 
riments  for  the  fame  end  may  be  afterwards  made 
at  the  fire-flde,  on  a  charcoal  fire,  &c« 

The  colledor  fhould  alfo  attend  to  as  many  of 
the  following  particulars  as  poffible, 

\  '  •  V  ' 

i.  When  any  article  is  collected,  mark  it  by  a 
number,  or  fome  fign  of  diftindion,  referring  to 

a  cata- 
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a  catalogue,  with  all  the  particulars  that  may  be 
known  relative  to  it;  as, 

2.  Where  it  was  found. 

3.  In  what  quantity,  whether  fcarce  or  abun¬ 
dant. 

4.  If  on  the  furface  of  the  earth,  or  at  what 

depth*  -  -  t 

5.  In  what  pofition,  whether  horizontal,  per¬ 
pendicular,  6*.  And  with  what  other  foffil 
bodies  it  was  found,  as  clay,  done,  hate, 

mineral,  &€.  . 

6.  Whether  in  ftrata,  or  in  loofe  nodules. 

7.  The  depth  and  thicknefs  of  the  ftrata,  how 
they  incline,  or  to  what  points  of  the  compafs 
they  tend;  or  if  level  or  horizontal;  whether 
they  have  perpendicular  or  horizontal  fiffures, 
and  what  foffil  bodies  are  contained  in  theft 

fiffures.  .  •  * 

8.  All  high  mountains  and  hills,  efpecially 

their  fides,  are  to  be  fearched-,  the  ihores  aifo  of 
the  fea,  with  their  banks,  and  the  cliffs  adjacent, 
and  the  falls  of  cafcades,  rivers,  and  great 

gullies. 

9.  The  fituation  of  mines,  pits,  and  quarries, 
whether  in  a  valley  or  hill-,  and  the  difpofmon 
of  the  ftrata,  whether  horizontal,  inclining,  fo  r. 
their  thicknefs,  and  the  depth  they  lie,  and  what 
other  foffils  are  imbedded  either  in  the  ftrata, 
or  in  the  neighbouring  caverns,  fiffures,  pair¬ 
ings,  for. 


10.  The 
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io.  The  waters  of  mines  fhould  be  examined, 
whether  pure,  taflelefs,  purgative,  vitriolic,  or 
chalybeate,  &t. 

,ti.  The  damps  and  fleams  of  mines,  and 
what  are  the  confequences  or  effedfcs  of  them; 
in  what  feafons  and  ftate  of  the  air  they  are 
chiefly  obferved ;  and  what  temperature  the  air 
bears  in  different  depths  of  fuch  mines. 

12.  The  account  given  by  the  natives,  inha¬ 
bitants,  miners,  workmen,  &c.  who  may  be  ac¬ 
quainted  with  the  fubjeft. 


A 


Sect, 
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Sect.  VII. 

Dire&ions for  taking  ^Impressions 
cr  Casts  fro?n  Medals  and 

Coins.- 

CHIEFLY  owing  to  the  coft  required  for 
purchafing  a  cabinet  of  medals,  it  has 
happened  that  the  ftudy  of  them  has  hitherto 
been  confined,  comparatively,  to  a  few  indivi¬ 
duals.  Another  principal  impediment  to  the 
cultivation  of*  an  acquaintance  with  them,  has 
arifen  from  the  difficulty  of  underftanding  the 
infcriptions,  for  want  of  a  fufficient  knowledge 
of  languages  j  on  which  account  in  particular, 
this  ftudy  has  been  condemned  by  the  illiterate 
£3  barren  and  ufelefs;  but  fuch  as  are  acquainted 
with  the  advantages  which  have  already  refulted 
from  thofe  nummi  meYnoYiales^  cannot  hefitate  a 
moment  to  affift  a  promotion  of  a  more  genei  al 

purfuit  of  the  fubjeft  A 

.  i  * 

*  Though  the  ftudy  of  medals  does  not  properly  belong 
to  natural  hiftory,  this  ftiort  account,  of  taking  imprcf- 
fions  from  them,  may  prove.,  acceptable  to  fome  tra¬ 
vellers. 


While 
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While  Coloffian  ftatues,  and  the  hardeft 
marbles,  with  their  deeped:  infcriptions,  are  de- 
ftroyed  by  accidents,  or  by  time,  and  paintings 
finifhed  with  the  higheft  colours  quickly  fade, 
a  medal  fhall  furvive  innumerable  accidents, 
and  difclofe  hiftorical  fads  a  thoufand  years 
after  ftatues  are  crumblejd  away ;  and  when  no- 
thing  but  the  names  of  an  Apelles,  or  a  Praxi¬ 
teles  remain.  Does  not  a  fingle  medal,  of 
which  we  are  in  poffeffion,  give  us  greater  light 
into  hiflory,  than  the  once  famous  libraries  of 
Alexandria  and  Pergamus,  which  are  now  no 
more?  From  theft,  and  many  other  confidera- 
tions,  I  would  willingly  contribute  my  endea¬ 
vours  to  render  this  ftudy  more  general,  and 
confequently  more  ufeful.  I  have  tried  a  variety 
of  methods  to  enable  a  young  medalift  to  colled 
a  cabinet,  which  may  initiate  him  into  the 
knowledge  of  medals  and  coins  at  a  trifling 
expence. 

The  method  of  taking  off  plafter  of  Paris 
andfulphur  impreflions,  is  known  to  every  body  : 
the  firft  is  too  foft  to  preferve  them  from  injury, 
and  the  bnttlenefs  of  fulphur  is  a  greater 
objection. 

I  found  by  forming  a  coat  or  layer  of  thin 
metal  over  the  plafter  of  Paris,  it  would  be"  a 
confiderable  defence.  Tin  is  the  cheapeft  and 
irioft  convenient  metal  for  tne  purpoft,  as  it  is 
fufficiently  flexible,  and  at  the  fame  time  very 

K  2  much 


much  refembles  filver.  The  tin-foii  1  have 
tried,  is  of  the  fame  kind  with  that  ufed  for  fil- 
vering  looking -glaffes.  It  fhould  be  laid  over 
the  medal  or  coin  intended  to  be  taken  off,  and 
then  rubbed  either  with  a  brufh,  the  point  of  a 
fkewer,  or  a  pin,  till  it  has  received  perfedlly  the 
impreffion  of  the  medA  the  tin-foil  fhould  now 
be  pared  off  round  thfpdge  of  the  medal,  till  it 
is  brought  to  the  fame  circumference :  the  medal 
mu  ft  then  be  reverfed,  and  the  tin-foil  will  drop 
off  into  a  chip  box  or  mould  ready  to  receive  it, 
the  concave  fide  of  the  foil,  or  that  which  is  laid 
on  the  face  of  the  medal,  being  uppermoft ;  upon 
this  pour  plafter  of  Paris  made  in  the  ufual  man¬ 
ner,  and  when  dry,  the  figure  may  be  taken  out 
of  the  box  or  mould,  with  the  tin-foil  flicking 
on  the  plafter,  the  convex-ftde  being  now  upper¬ 
moft  again,  in  which  pofition  it  is  to  be  kept  in  * 
the  cabinet,  after  it  becomes  dry.  To  have  an 
impreffion  very  perfect,  the  thinned:  tin-foil 

fhould  be  made  ufe  of  T 

The  impre (lions  taken  in  the  foregoing  man¬ 
ner  almoft  equal  filver  medals  in  beauty,  and  are 
very  durable :  if  the  box  or  mould  f  be  rather 

#  This  method  does  not  in  the  lead  injure  any  medal  or 
coin. 

f  Chip  boxes,  ufed  by  apothecaries,  anfwer  this  purpofe, 
and  may  be  eafily  procured.  A  flip  of  paper  wrapped  round 
any  circular  body  with  a  flat  furface,  is  equally  conve¬ 
nient. 

larger 
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larger  than  the  impreffion  of  tin-foil,  the  plafter 
when  poured  on,  runs  round  its  edges,  and  forms 
a  kind  of  white  frame,  or  circular  border  round 
the  foil,  whence  the  new-made  medal  appears 
more  neat  and  beautiful  If  this  tin-foil  be  gilt 
with  gold-leaf,  by  means  of  thin  ifinglafs  glue, 
pr  boiled  linfeecLjH,  the  medal  will  referable 
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